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SEQUENCE LISTING 

<110> Norris, Susan R 
Lincoln, Kim 
Abad, Mark Scott 
Eilers, Robert 
Hartsuyker, Karen Kindle 
Hirshberg, Joseph 
Karunanandaa , Bal asul o j i ni 
Moshiri, Farhad 
Stein, Joshua c, 
Valentin, Henry E. 
Venkatesh, Tyamagondlu v. 

<120> Tocopherol biosynthesis related genes and used thereof 

<130> Ren-01-125 

<150> us 60/400,689 
<151> 2002-08-05 

<160> 79 

<170> Patentln version 3.2 

<210> 1 

<211> 1091 

<212> DNA 

<213> Arabidopsis thai i ana 



<400> 1 
aaaaaaagat 


aaattacaaa 


atatcatttt 


ccttatctta 


ttgacttgtc 


aagattctct 


60 


tcttcttctt 


cttcttcctc 


ctcctccaaa 


ctcagttccc 


tccgtccatg 


gcagcaacct 


120 


tacctctatc 


tccgatcaat 


catcagttgt 


gtcggttcgg 


gaacaactct 


ttgacgactc 


180 


accggttctg 


ttctcctggc 


ttcttgattt 


cttctccttg 


tttcattggt 


ttgaccggaa 


240 


tgggctctgc 


tactcagtta 


cgtgctcgtc 


gttctctgat 


ctcttcagca 


gttgcgacga 


300 


attcgctgtt 


gcatgacgtc 


ggagccaccg 


tggcagtgct 


tggtggagca 


tacgcgcttg 


360 


tcttaagctt 


cgagagtctc 


accaagcgaa 


acgtcattca 


acagagtttg 


agcagaaagc 


420 


ttgtgcatat 


actctcaggt 


ctgcttttcg 


tacttgcgtg 


gccaatcttc 


agcggatcga 


480 


ccgaggctcg 


atactttgct 


gcttttgttc 


cgttagtgaa 


tggcttaagg 


cttgttatta 


540 


acggactatc 


catttcccca 


aattcgatgc 


taatcaaatc 


cgtcacaaga 


gaagggagag 


600 


cagaagagtt 


gcttaaaggt 


cctttgttct 


acgttctagc 


tcttcttttc 


tctgcggttt 


660 


tcttctggag 


agagtctcct 


atcggtatga 


tctcgttagc 


aatgatgtgt 


ggtggcgatg 


720 


gaatagctga 


tataatggga 


cgtaagtttg 


ggtcaactaa 


gataccttac 


aacccaagaa 


780 


agagttgggc 


aggaagcatc 


tccatgttca 


tcttcggctt 


cttcatctcc 


atcgcattac 


840 


tttactatta 


ctcaagcctt 


gggtaccttc 


acatgaactg 


ggaaacgacc 


ttgcagagag 


900 


tagcaatggt 


ctcaatggtc 


gccacggtag 


tcgagtcgct 


acccatcacc 


gatcaattag 


960 


acgacaatat 


ttcggttcct 


ctggctacta 


ttttagctgc 


ttatttaagt 


ttcggatatt 


1020 


agattaatcc 


ctcataaacc 


gaatgtgtat 


atacgtattt 


ttttaatgaa 


tccgacctta 


1080 


caaatgtttc 


c 
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<210> 2 

<211> 304 

<212> PRT 

<213> Arabidopsis thai i ana 

<4UU> 2 

Met Ala Ala Thr Leu Pro Leu Ser Pro He Asn His Gin Leu Cys Arg 
15 10 15 

Phe Gly Asn Asn Ser Leu Thr Thr His Arg Phe Cys Ser Pro Gly Phe 

20 25 30 

Leu lie Ser ser Pro Cys Phe lie Gly Leu Thr Gly Met Gly Ser Ala 
35 40 45 

Thr Gin Leu Arg Ala Arg Arg Ser Leu lie Ser Ser Ala Val Ala Thr 
50 55 60 

Asn Ser Leu Leu His Asp val Gly Ala Thr val Ala val Leu Gly Gly 
65 70 75 80 

Ala Tyr Ala Leu val Leu Ser Phe Glu Ser Leu Thr Lys Arg Asn Val 

85 90 95 

lie Gin Gin Ser Leu Ser Arg Lys Leu val His lie Leu ser Gly Leu 

100 105 110 

Leu Phe Val Leu Ala Trp Pro lie Phe Ser Gly Ser Thr Glu Ala Arg 
115 120 125 

Tyr Phe Ala Ala Phe val Pro Leu val Asn Gly Leu Arg Leu val lie 
130 135 140 

Asn Gly Leu Ser lie Ser Pro Asn Ser Met Leu lie Lys Ser val Thr 
145 150 155 160 

Arg Glu Gly Arg Ala Glu Glu Leu Leu Lys Gly Pro Leu Phe Tyr val 

165 170 175 

Leu Ala Leu Leu Phe Ser Ala val Phe Phe Trp Arg Glu Ser Pro lie 

180 185 190 

Gly Met lie Ser Leu Ala Met Met Cys Gly Gly Asp Gly He Ala Asp 
195 200 205 

He Met Gly Arg Lys Phe Gly Ser Thr Lys lie Pro Tyr Asn Pro Arg 
210 215 220 

Lys Ser Trp Ala Gly Ser lie Ser Met Phe lie Phe Gly Phe Phe lie 
225 230 235 240 
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Ser lie Ala Leu Leu Tyr Tyr Tyr Ser Ser Leu Gly Tyr Leu His Met 

245 250 255 

Asn Trp Glu Thr Thr Leu Gin Arg val Ala Met val Ser Met val Ala 

260 265 270 

Thr val Val Glu ser Leu Pro lie Thr Asp Gin Leu Asp Asp Asn lie 
275 280 285 

Ser val Pro Leu Ala Thr lie Leu Ala Ala Tyr Leu ser Phe Gly Tyr 
290 295 300 

<210> 3 

<211> 1897 

<212> DNA 

<213> Arabidopsis thai i ana 



<400> 3 

dddddddy d L 


ddd v. LdLdaa 


d Ld LLd L L L L 


LLLLdLLLLd 


L LydL. L Ly LL 


ddyd LuL LL L 


OU 


LL LLLLLLLL 


LLLLLlLLLL 


L LLLLLLddd 


L (.Lay T. LLLL 


LLLytLLdLy 


yLdyLaaLL L 


1 yn 


LdLL L L Ld LL 


LLLy d LLaa L 




gtcggxiicgg 


yddLddLLLL 


L LydLy aLLL 


loU 


dLLyy l UL Ly 


LLLLLLLyyL 


IILL LydL L L 


L L ILLLL L T_y 


l LLLdi xyy L 


l LydLcyyad 




»-yyyLLL\.yL 


tartrantta 
LdLLLdy Ltd 


v.y LyLLLy ll 


y l iLT.Li.9d1. 


LLLL LLdy Ld 


yx LyLgdcgd 




attrnrtfitt 
dLL LLJL L y L L 


firatnarntr 
yv-d LydLy LL 


yy^y LLdLLy 


ty y L.dy xy l. l 


^yy LggdgLd 


LdLy Ly L L xy 




LL LLddyLT.1. 




arraanrnaa 
dLLddytydd 


dL.y LLdt LLd 


aranntrtrt 
dLdyy LL LL L 


taataatrnt 
Ldd Ldd LLy L 




tttagttatc 


cacacaattt 


ctccgtttac 


aattccagtt 


ttattcgaac 


accactatat 


480 


gttgaaagaa 


gtttctcaag 


ttgtgtttgc 


agtagtactc 


attagaaaca 


atgataagcc 


540 


taggaaattt 


tgttgtgaat 


tagttttttc 


attctgaatt 


tttataagaa 


ttggtaacac 


600 


cttagtaagc 


agtataccac 


tttatcatga 


ccaatcggta 


aagcggacaa 


gaacaaagtg 


660 


gtccaaaaat 


atttaccgct 


ttatatgtta 


ccacttttcc 


taacctccct 


tttaactatc 


720 


cgtaatcgcc 


taccgctaaa 


aacatatacc 


gttcctttgt 


gttaacaaag 


taagaaaagg 


780 


aagaaacaat 


aactttgatt 


gttttatggt 


gagcagagtt 


tgagcagaaa 


gcttgtgcat 


840 


atactctcag 


gtctgctttt 


cgtacttgcg 


tggccaatct 


tcaggtattg 


ctttctctct 


900 


atgtttgtaa 


atctctctgt 


accttttaaa 


catgtatagc 


attctgattt 


ctttttactc 


960 


atctttaagt 


ttagcggatc 


gaccgaggct 


cgatactttg 


ctgcttttgt 


tccgttagtg 


1020 


aatggcttaa 


ggcttgttat 


taacggacta 


tccatttccc 


caaattcgat 


gctaatcaaa 


1080 


tccgtcacaa 


gagaagggag 


agcagagtaa 


gttgtctagt 


ttttttttcc 


aactttgata 


1140 


tgatttttca 


acaatctgat 


tacacatttc 


ttgttttcca 


accatcacag 


agagttgctt 


1200 


aaaggtcctt 


tgttctacgt 


tctagctctt 


cttttctctg 


cggttttctt 


ctggagagag 


1260 


tctcctatcg 


gtatgatctc 


gttagcaatg 


atgtgtggtg 


gcgatggtaa 


attttctgtc 


1320 


aagtactact 


gtataactat 


tactacaatt 


tacaaaatgc 
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gcataaatgt 


actaactaag 


1380 
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tgctgcatca 


atatgtctat 


gtaggaatag 


ctgatataat 


gggacgtaag 


tttgggtcaa 


1440 


ctaagatacc 


ttacaaccca 


agaaagagtt 


aggcaggaag 


catctccatg 


ttcatcttcg 


1500 


gcttcttcat 


ctccatcgcg 


taaaaatatt 


accaatccca 


ctattaatca 


tcaaaatgtc 


1560 


tccttcttaa 


VJ V» V4 UU^w vl WA. 


w v _ 1 * t-A. V4 KJL \JL 


ctgagatgag 


tttgctacta 




1620 


ttttcttttg 


taattttgca 


gattacttta 


ctattactca 


agccttgggt 


accttcacat 


1680 


gaactgggaa 


acgaccttgc 


agagagtagc 


aatggtctca 


atggtcgcca 


cggtagtcga 


1740 


gtcgctaccc 


atcaccgatc 


aattagacga 


caatatttcg 


gttcctctgg 


ctactatttt 


1800 


agctgcttat 


ttaagtttcg 


gatattagat 


taatccctca taaaccgaat 


gtgtatatac 


1860 


gtattttttt 


aatgaatccg 


accttacaaa 


tgtttcc 






1897 



<210> 4 
<211> 226 
<212> PRT 

<213> Arabidopsis thai i ana 
<400> 4 

Met Ala Ala Thr Leu Pro Leu Ser Pro lie Asn His Gin Leu Cys Arg 
15 10 15 

Phe Gly Asn Asn Ser Leu Thr Thr His Arg Phe Cys ser Pro Gly Phe 

20 25 30 

Leu lie Ser Ser Pro Cys Phe lie Gly Leu Thr Gly Met Gly Ser Ala 
35 40 45 

Thr Gin Leu Arg Ala Arg Arg Ser Leu lie Ser Ser Ala Val Ala Thr 
50 55 60 

Asn Ser Leu Leu His Asp val Gly Ala Thr val Ala val Leu Gly Gly 
65 70 75 80 

Ala Tyr Ala Leu val Leu Ser Phe Glu Ser Leu Thr Lys Arg Asn Val 

85 90 95 

lie Gin Gin Ser Leu Ser Arg Lys Leu val His lie Leu Ser Gly Leu 

100 105 110 

Leu Phe val Leu Ala Trp Pro lie Phe Ser Gly Ser Thr Glu Ala Arg 
115 120 125 

Tyr Phe Ala Ala Phe val pro Leu val Asn Gly Leu Arg Leu val lie 
130 135 140 

Asn Gly Leu Ser lie Ser Pro Asn Ser Met Leu lie Lys ser val Thr 
145 150 155 160 



Arg Glu Gly Arg Ala Glu Glu Leu Leu Lys Gly Pro Leu Phe Tyr val 
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165 170 175 

Leu Ala Leu Leu Phe Ser Ala Val Phe Phe Trp Arg Glu Ser Pro lie 

180 185 190 

Gly Met lie Ser Leu Ala Met Met cvs Gly Gly Asp Gly He Ala Asp 
195 200 ' 205 

lie Met Gly Arg Lys Phe Gly Ser Thr Lys lie Pro Tyr Asn Pro Arg 



Lys Ser 
225 

<210> 5 
<211> 1162 
<212> DNA 

<213> Arabidopsis thai i ana 
<400> 5 

gtgttttcta gtgttgcaga aaatggcaac tactagtact actacaaagc tctccgttct 60 

ctgctgctct ttcatttcat ctcctctcgt tgactctcct ccttctctcg ccttcttctc 120 

tccgattcca cgattcctca ctgtccgaat cgcgactagc tttagatcga gctctaggtt 180 

tccggccacc aaaatccgca agtcttcact cgccgccgtg atgtttccgg aaaattcggt 240 

tttatcagat gtctgcgcgt ttggagtcac tagcatcgtt gcgttctcgt gcctcggttt 300 

ctggggagag attggcaaac gtggcatctt cgaccagaaa ctcatccgga agcttgtgca 360 

tataaatatt gggctagttt ttatgctttg ctggccgctg ttcagttctg gaatccaagg 420 

agcacttttc gcatctcttg tacctggact caatatagta aggatgctat tgctggggct 480 

tggagtgtac cacgacgaag gaacaatcaa gtcaatgagc agacatggag atcgcaggga 540 

actacttaag gggccgcttt actatgtact gtcaatcaca tcagcctgca tctactattg 600 

gaaatcatcc ccaatcgcga ttgcggtgat atgcaacctt tgcgcaggag atggtatggc 660 

tgacattgtg ggtcggcggt ttggaacaga gaagcttcct tacaacaaaa acaaatcatt 720 

tgctggtagc attggaatgg ccaccgccgg gtttctagca tctgttgcgt atatgtacta 780 

ctttgcttca tttggttaca tcgaggatag cgggggaatg attcttcgtt tcctcgtcat 840 

ctctatagca tcagctcttg tggaatcact cccaataagc accgacattg acgacaatct 900 

caccatttcc ttaacctctg ccttggccgg attcttactc ttctaataat accctctcgt 960 

tgttatgtat catcaaataa agggtcgagc ttgattgctg atatggaggt aaaactgcat 1020 

tcattgttcc catcttcttc tgtatgtacg tattagtgaa acatctcata ttgttgttgt 1080 

ccacaaatct tatttttcag ctgcaattgc agttgggtac aatgttgtaa tgtt-ctat.cc 1140 

attagtgaga catatgatga eg 1162 



<210> 6 
<211> 307 
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<212> PRT 

<213> Arabidopsis thai i ana 
<400> 6 

Met Ala Thr Thr Ser Thr Thr Thr Lys Leu Ser val Leu Cys Cys Ser 
15 10 15 

Phe lie Ser ser Pro Leu val Asp Ser Pro Pro Ser Leu Ala Phe Phe 

20 25 30 

Ser Pro lie Pro Arg Phe Leu Thr val Arg lie Ala Thr Ser Phe Arg 
35 40 45 

Ser Ser Ser Arg Phe Pro Ala Thr Lys lie Arg Lys Ser Ser Leu Ala 
50 55 60 

Ala Val Met Phe Pro Glu Asn Ser Val Leu Ser Asp Val Cys Ala Phe 
65 70 75 80 

Gly Val Thr Ser lie val Ala Phe Ser cys Leu Gly Phe Trp Gly Glu 

85 90 95 

lie Gly Lys Arg Gly lie Phe Asp Gin Lys Leu lie Arg Lys Leu val 

100 105 110 

His lie Asn He Gly Leu val Phe Met Leu Cys Trp Pro Leu Phe Ser 
115 120 125 

Ser Gly lie Gin Gly Ala Leu Phe Ala Ser Leu val Pro Gly Leu Asn 
130 135 140 

lie Val Arg Met Leu Leu Leu Gly Leu Gly Val Tyr His Asp Glu Gly 
145 150 155 160 

Thr lie Lys Ser Met Ser Arg His Gly Asp Arg Arg Glu Leu Leu Lys 

165 170 175 

Gly Pro Leu Tyr Tyr val Leu Ser lie Thr Ser Ala Cys lie Tyr Tyr 

180 185 190 

Trp Lys Ser ser Pro lie Ala lie Ala Val lie Cys Asn Leu Cys Ala 
195 200 205 

Gly Asp Gly Met Ala Asp lie val Gly Arg Arg Phe Gly Thr Glu Lys 
210 215 220 

Leu Pro Tyr Asn Lys Asn Lys Ser Phe Ala Gly Ser lie Gly Met Ala 
225 230 235 240 

Thr Ala Gly Phe Leu Ala Ser val Ala Tyr Met Tyr Tyr Phe Ala Ser 

245 250 255 

Page 6 



Ren-01-125.ST25.txt 

Phe Gly Tyr lie Glu Asp ser Gly Gly Met lie Leu Arg Phe Leu val 

260 265 270 

lie Ser lie Ala ser Ala Leu val Glu Ser Leu Pro lie ser Thr Asp 
275 280 285 

lie Asp Asp Asn Leu Thr lie Ser Leu Thr ser Ala Leu Ala Gly Phe 
290 295 300 

Leu Leu Phe 
305 

<210> 7 
<211> 22 
<212> DNA 

<213> Artificial sequence - Primer 404 
<220> 

<223> An artificial polynucleotide sequence 
<400> 7 

gtggctcggc ttcacttttt ac 22 

<210> 8 

<211> 20 

<212> DNA 

<213> Artificial sequence - Primer 405 
<220> 

<223> An artificial polynucleotide sequence 

<400> 8 

ccacactcat atcaccgtgg 20 

<210> 9 

<211> 31 

<212> DNA 

<213> Artificial sequence - Primer 1652-e-l-f 
<220> 

<223> An artificial polynucleotide sequence 

<400> 9 

ccgagcggcc gcattatccc aagatcactg g 31 

<210> 10 

<211> 28 

<212> DNA 

<213> Artificial sequence - primer 1652-i-2-r 
<220> 

<223> An artificial polynucleotide sequence 

<400> 10 

gccgaggatc caccaagcaa tcagcacc 28 

<210> 11 
<211> 27 
<212> DNA 
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<213> Artificial sequence - Primer 1652-i-3-f 

<220> 

<223> An artificial polynucleotide sequence 
<400> 11 

gccgaggatc ctggtgggac aaaggtg 27 



<210> 12 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> An artificial polynucleotide sequence 

<400> 12 

gccgagctcg agcccaattc cgggtattg 29 

<210> 13 

<211> 1404 

<212> DNA 

<213> Arabidopsis thai i ana 



<400> 13 
at an mac a z\ 


v,y y i_ u ci v. cl v. v. 


ra a a f r Ct T C 


arraaart"t*c 

o. v.v.y yuv. t, uv. 


atcaatcat:c 


aa caaaacaa 

U.CA V,u U UU 


60 




1"f*"t"r*1"r*;i1"n1" 
i_ V- i_ V— i_ V-Ci i_y l 


cxv_ v_y i_ K-cx i_ \_d 


rt*T 1" r t*r 1" c c 


V— 1_\-Ciciv_yciv_y 


narrtrtrtr 

y civ. v. i_ v— i_ v- i_ v» 


120 




LayLLayyyL 


V.CLV. l_ V. V_ V. CI CL CL 


rtrtrraar r 


y \_ a a a. v. v- v_ v_ y 


tatcarcatr 


180 


atcggtggtg 


gaccagcagg 


cggggcagct 


gcagagactc 


tagcacaagg 


aggaatcgag 


240 


acgattctca 


tcgagcgtaa 


gatggacaat 


tgcaagcctt 


gcggtggcgc 


gattcctctc 


300 


tgtatggtcg 


gagaattcaa 


cttgccgttg 


gatattattg 


atcggagagt 


gacgaagatg 


360 


aagatgattt 


cgccgtcgaa 


cattgctgtt 


gatattggtc 


gtacgcttaa 


ggagcatgag 


420 


tatataggta 


tggtgagaag 


agaagttctt 


gatgcttatc 


tgagagagag 


agctgagaag 


480 


agtggagcca 


ctgtgattaa 


cggtctcttc 


cttaagatgg 


atcatccgga 


gaattgggac 


540 


tcgccgtaca 


ctttgcatta 


cactgagtac 


gatggtaaaa 


ctggagctac 


agggacgaag 


600 


aaaacaatgg 


aggttgatgc 


tgtcattgga 


gctgatggag 


ctaactctag 


ggttgctaaa 


660 


tctattgatg 


ctggtgatta 


cgactacgca 


attgcatttc 


aggagaggat 


taggattcct 


720 


gatgagaaaa 


tgacttacta 


tgaggattta 


gctgagatgt 


atgttggaga 


tgatgtgtcg 


780 


ccggatttct 


atggttgggt 


gttccctaag 


tgcgaccatg 


tagctgttgg 


aacaggtact 


840 


gtgactcaca 


aaggtgacat 


caagaagttc 


cagctcgcga 


ccagaaacag 


agctaaggac 


900 


aagattcttg 


gagggaagat 


catccgtgtg 


gaggctcatc 


cgattcctga 


acatccgaga 


960 


ccacgtaggc 


tctcgaaacg 


tgtggctctt 


gtaggtgatg 


ctgcagggta 


tgtgactaaa 


1020 


tgctctggtg 


aagggatcta 


ctttgctgct 


aagagtggaa 


gaatgtgtgc 


tgaagccatt 


1080 


gtcgaaggtt 


cacagaatgg 


taagaagatg 


attgacgaag 


gggacttgag 


gaagtacttg 


1140 


gagaaatggg 


ataagacata 


cttgcctacc 


tacagggtac 


ttgatgtgtt 


gcagaaagtg 


1200 


ttttacagat 


caaatccggc 


tagagaagcg 


tttgtggaga 
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tgtgtaatga 


tgagtatgtt 


1260 
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cagaagatga 


cattcgatag 


ctatctgtac 


aagcgggttg 


cgccgggtag 


tcctttggag 


1320 


gatatcaagt 


tggctgtgaa 


caccattgga 


agtttggtta 


gggctaatgc 


tctaaggaga 


1380 


gagattgaga 


agcttagtgt 


ttaa 








1404 


<210> 14 
<211> 1338 
<212> DNA 

<213> Arabidopsis thai i ana 










<400> 14 
atgggccacc 


aaaacgccgc 


cgtttcagag 


aatcaaaacc 


atgatgacgg 


cgctgcgtcg 


60 


tcgccgggat 


tcaagctcgt 


cggattttcc 


aagttcgtaa 


gaaagaatcc 


aaagtctgat 


120 


aaattcaagg 


ttaagcgctt 


ccatcacatc 


gagttctggt 


gcggcgacgc 


aaccaacgtc 


180 


gctcgtcgct 


tctcctgggg 


tctggggatg 


agattctccg 


ccaaatccga 


tctttccacc 


240 


ggaaacatgg 


ttcacgcctc 


ttacctactc 


acctccggtg 


acctccgatt 


ccttttcact 


300 


gctccttact 


ctccgtctct 


ctccgccgga 


gagattaaac 


cgacaaccac 


agcttctatc 


360 


ccaagtttcg 


atcacggctc 


ttgtcgttcc 


ttcttctctt 


cacatggtct 


cggtgttaga 


420 


gccgttgcga 


ttgaagtaga 


agacgcagag 


tcagctttct 


ccatcagtgt 


agctaatggc 


480 


gctattcctt 


cgtcgcctcc 


tatcgtcctc 


aatgaagcag 


ttacgatcgc 


tgaggttaaa 


540 


ctatacggcg 


atgttgttct 


ccgatatgtt 


agttacaaag 


cagaagatac 


cgaaaaatcc 


600 


gaattcttgc 


cagggttcga 


gcgtgtagag 


gatgcgtcgt 


cgttcccatt 


ggattatggt 


660 


atccggcggc 


ttgaccacgc 


cgtgggaaac 


gttcctgagc 


ttggtccggc 


tttaacttat 


720 


gtagcggggt 


xcac tggu l l 


tcaccaattc 


gcagagttca 


cagcagacga 


cgttggaacc 


780 


gccgagagcg 


gtttaaattc 


agcggtcctg 


gctagcaatg 


atgaaatggt 


tcttctaccg 


840 


attaacgagc 


cagtgcacgg 


aacaaagagg 


aagagtcaga 


ttcagacgta 


tttggaacat 


900 


aacgaaggcg 


cagggctaca 


acatctggct 


ctgatgagtg 


aagacatatt 


caggaccctg 


960 


agagagatga 


ggaagaggag 


cagtattgga 


ggattcgact 


tcatgccttc 


tcctccgcct 


1020 


acttactacc 


agaatctcaa 


gaaacgggtc 


ggcgacgtgc 


tcagcgatga 


tcagatcaag 


1080 


gagtgtgagg 


aattagggat 


tcttgtagac 


agagatgatc 


aagggacgtt 


gcttcaaatc 


1140 


ttcacaaaac 


cactaggtga 


caggccgacg 


atatttatag 


agataatcca 


gagagtagga 


1200 


tgcatgatga 


aagatgagga 


agggaaggct 


taccagagtg 


gaggatgtgg 


tggttttggc 


1260 


aaaggcaatt 


tctctgagct 


cttcaagtcc attgaagaat 


acgaaaagac 


tcttgaagcc 


1320 


aaacagttag 


tgggatga 










1338 


<210> 15 
<211> 1182 

<212> DNA 

<213> Arabidopsis thai i ana 










<400> 15 
atggagtctc 


tgctctctag 


ttcttctctt 


gtttccgctg 
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ctggtgggtt 


ttgttggaag 


60 
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aagcagaatc 


taaagctcca 


ctctttatca 


gaaatccgag 


ttctgcgttg 


tgattcgagt 


120 


aaagttgtcg 


caaaaccgaa 


gtttaggaac 


aatcttgtta 


ggcctgatgg 


tcaaggatct 


180 


tcattgttgt 


tgtatccaaa 


acataagtcg 


agatttcggg 


ttaatgccac 


tgcgggtcag 


240 


cctgaggctt 


tcgactcgaa 


tagcaaacag 


aagtctttta 


gagactcgtt 


agatgcgttt 


300 


tacaggtttt 


ctaggcctca 


tacagttatt 


ggcacagtgc 


ttagcatttt 


atctgtatct 


360 


ttcttagcag 


tagagaaggt 


ttctgatata 


tctcctttac 


ttttcactgg 


catcttggag 


420 


gctgttgttg 


cagctctcat 


gatgaacatt 


tacatagttg 


ggctaaatca 


gttgtctgat 


480 


gttgaaatag 


ataaggttaa 


caagccctat 


cttccattgg 


catcaggaga 


atattctgtt 


540 


aacaccggca 


ttgcaatagt 


agcttccttc 


tccatcatga 


gtttctggct 


tgggtggatt 


600 


gttggttcat 


ggccattgtt 


ctgggctctt 


tttgtgagtt 


tcatgctcgg 


tactgcatac 


660 


tctatcaatt 


tgccactttt 


acggtggaaa 


agatttgcat 


tggttgcagc 


aatgtgtatc 


720 


ctcgctgtcc 


gagctattat 


tgttcaaatc 


gccttttatc 


tacatattca 


gacacatgtg 


780 


tttggaagac 


caatcttgtt 


cactaggcct 


cttattttcg 


ccactgcgtt 


tatgagcttt 


840 


ttctctgtcg 


ttattgcatt 


gtttaaggat 


atacctgata 


tcgaagggga taagatattc 


900 


ggaatccgat 


cattctctgt 


aactctgggt 


cagaaacggg 


tgttttggac 


atgtgttaca 


960 


ctacttcaaa 


tggcttacgc 


tgttgcaatt 


ctagttggag 


ccacatctcc 


attcatatgg 


1020 


agcaaagtca 


tctcggttgt 


gggtcatgtt 


atactcgcaa 


caactttgtg 


ggctcgagct 


1080 


aagtccgttg 


atctgagtag 


caaaaccgaa 


ataacttcat 


gttatatgtt 


catatggaag 


1140 


ctcttttatg 


cagagtactt 


gctgttacct 


ILL i Lyddy L 


ga 






<210> 16 
<211> 1122 
<212> DNA 

<213> Erwinia herbicola 










<400> 16 
atggtggctg 


aactgaccgc 


gttacgcgat 


caaattgaca 


gtgtagataa 


agcgctgctg 


60 


gatctgctgg 


ctaagcgact 


ggaactggtg 


gccgaggtag 


gtgaggtgaa 


gagccgttac 


120 


ggcctgccta tctatgtgcc 


tgagcgtgag 


gcgtcgatgc 


tggcttcgcg 


tcgcaaagag 


180 


gccgaagcgc 


tcggcgtacc 


accggatctg 


attgaggatg 


tgctgcgtcg 


cgtgatgcgg 


240 


gaatcctata 


ccagcgagaa 


tgataaaggc 


tttaaaaccc 


tctgtcctga actgcgcccg 


300 


gtggtgattg 


tcggtggtaa 


gggccagatg 


ggccggctgt 


ttgaaaaaat 


gctcgggcta 


360 


tcaggctaca cggttaaaac 


gctggataaa 


gaggactggc 


ctcaggctga gactctgctc 


420 


agcgatgccg 


gaatggtgat 


cattagcgtg 


ccgattcacc 


tgaccgagca 


ggtgattgcc 


480 


caactgccac 


cactgccgga 


agattgtatt 


ctggtcgatc 


tggcgtcagt 


caaaaaccgg 


540 


cctctgcagg 


caatgctggc 


tgcccataac 


gggcctgtac 


tgggtctgca tccgatgttt 


600 


ggcccggaca 


gcggcagcct 


ggcaaaacag 


gtggtggtct 
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ggtgtgatgg 


aagacaaccg 


660 
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gaagcgtatc 


agtggttcct 


ggagcagatt 


caggtctggg 


gtgcgcgtct 


gcatcgtatc 


720 


agcgctgttg 


agcatgacca 


gaacatggca 


ttcattcagg 


cgctgcgtca 


ctttgctacc 


780 


ttcgcttatg gtctgcattt 


agccgaagag 


aacgtcaatc 


tggatcagct 


gctggcgctc 


840 


tcgtcgccca tttaccggct 


tgaactggcg 


atggtggggc 


ggttgttcgc tcaggatccg 


900 


caactctatg 


cggatatcat 


catgtcttca 


gagagtaatc 






960 


taccagcggt 


ttggtgaagc 


gattgcgctg 


ctggagcagg 


gcgacaagca 


ggcgxx xaxc 


1020 


gccagcttta 


accgggttga acagtggttt 


ggcgatcacg 


caaaacgcx x 


ccxggxcgaa 


1080 


agccgaagcc 


tgttgcgatc 


ggccaatgac 


agccgcccat 


dd 




1122 


<210> 17 
<211> 702 
<212> DNA 

<213> Synechocystis PCC6803 










<400> 17 
atgggcattg 


agcaaaataa 


tcctatggct 


ttgcccctct 


ggattgcggt 


ggggctggcg 


60 


gcgacctacc 


taggggctgt 


ggtgttaacc 


gcggaactgc 


ttaaccgcct 


ttccctcagt 


120 


ccggcggagg 


taactcgtaa 


aattgtccac 


atcggagcgg 


ggcaagtggt 


gctgattgct 


180 


tggtggttga 


gtattcctgg 


ttgggtgggg 


gcgatcgccg 


gggtttttgc 


cgctggcatt 


240 


gcagtgctct 


cctatcgttt 


gccgattttg 


cccagcttag 


aaagtgttgg 


ccgccacagt 


300 


tacggcactt 


tgttttacgc 


ccttagcatt 


ggtctattgg 


tggggggatt 


tttctccctt 


360 


ggactgccga 


tatttgcggc 


gatcggtatt 


ttagtcatgg 


cctggggcga 


tggactggcg 


420 


gccctggtgg 


gacaaaggtg 


ggggcgtcac 


cgctaccaag 


tctttggttt 


ccgcaaaagt 


480 


tgggagggca 


ctctcaccat 


ggtgttggcc 


agttttttgg 


xcacggxxgx 


axxxcxxagx 


540 


tacaccttcg 


gcttcacagt 


tattgtcctt 


gttgtggctg 


ggacggtggc 


ydLCyccdy l 


600 


gctggactgg 


agagcttttc 


ccgctggggc 


attgataact 


IddCtgi ICC 


ccxgggcagx 


660 


gctttgattg 


cttgggctgg 


tagctatctt 


tggttgggat 


a 9 




702 


<210> 18 
<211> 1188 
<212> DNA 

<213> Synechocystis PCC6803 










<400> 18 
gatacataaa 


tcttcaacac 


aactctttaa 


ttatctagtt 


taatacaaat 


ggcggcgata 


60 


gaggacagtc 


caacgttttc 


ctctgtggta 


actccggcgg 


cttttgagat 


aggcagcctc 


120 


ccgacaaccg 


agataccggt 


ggatccggtg 


gaaaatgatt 


caacagcacc 


gccaaaaccg 


180 


gtgagaatca 


cctgtccaac 


agtcgccgga 


artta t ccca 


tcgttttatt 


cttccatggc 


240 


ttttatcttc 


gcaactactt 


ctactctgac 


gttcttaacc 


acatcgcttc 


gcatggttac 


300 


attcttgtag 


ccccacagtt 


gtgcaaatta 


ttgccgccgg 


gagggcaagt 


ggaagtggac 


360 


gatgctggaa gtgtgataaa 


ctgggcatcg 


gaaaacctca 


aagctcacct 


accaacttcg 


420 
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gtaaatgcta 


atggaaaata 


cacctcactc 


gtgggccaca 

ZJ ZJ ZJ ZJ 


gccgcggtgg 

ZJ 3 ZJ -J ~J ZJ 


gaaaacggcg 

ZJ ~> ~J -J 


480 


tttgcggttg 

ZJ ZJ ZJ ZJ 


cgctaggcca 


tgccgcaaca 

~J ZJ 


ttagacccat 


ccatcacgtt 


ttcagctcta 


540 


ataggaattg 


atccagtcgc 

3 3 


aggaactaac 

3 3 


aaatacatta 


gaaccgatcc 


gcatatctta 


600 


acgtataaac 

ZJ 


cggaatcttt 

ZJ -J 


cgagctggac 

-J ZJ ZJ ZJ 


ataccggttg 

ZJ ZJ ZJ 


cagtggtggg 

ZJ ZJ ZJ ZJ ZJ ZJ 


aaccggactc 

ZJ ZJ 


660 


ggaccgaagt 


ggaacaacgt 


gatgccacca 

ZJ *J 


tgcgcaccaa 


ZJ 9 


ccatgaaaaa 


720 


ttttacaaag 


agtgtaaggc 


gacgaaagcc 


catttcgtgg 

ZJ ZJ ZJ 


ctgcggatta 


cggacatatg 


780 


gatatgttgg 


acgatgattt 


qcccgqtttt 


gttggqttta 


tggccgqttg 


tatgtgtaag 


840 


aatgggcaaa 


gaaaaaagtc 


tqaqatqaqq 


aqctttgtag 


qtqqaattqt 


ggttgcgttt 

3 ZJ 3 3 


900 


ctcaagtata gtttgtgggg 


tgaaaaagcg 


gagattcgat 


tgattgtgaa 


ggatccttcc 


960 


gtttctccgg 


ccaagcttga 


tccttcacct 


gagttggaag 


aagcttctgg 


tatcttcgtc 


1020 


tagatttgtg 


ttatgtacta 


ttatcagagg 


ggtcttgaat 


atttgaaaaa 


cctatcaatg 


1080 


ttttctagct 


ccaagctagc 


tattgttcat 


atcctaaatt 


acatqtatat 


ttttattaaa 


1140 


ctcgatcaaa 


acatttgtta 


tagttttacc 


ccaaaaaaaa 


aaaaaaaa 




1188 


<210> 19 
<211> 1135 
<212> DNA 

<213> Arabidopsis thai i ana 










<400> 19 
aaaaaaagta 


aagaaaagaa 


aaactaataa 


agaacaaaaa 


aaatgtcctc 


ttcttcatca 


60 


agaaacgcct 


ttgaagatgg 


caaatacaaa 


tcaaatctct 


taaccttgga 


ctcatcatct 


120 


cgttgctgca 


aaataacacc 


gtcttctaga 


gcttcaccgt 


ctccgccaaa 


gcagctgttg 


180 


gtggctacgc 


cggtggagga 


aggagattat 


ccqqtqqtqa 


tgctcctcca 


tqqttacctt 

Zj zj 


240 


ctctacaact 


ccttctattc 


tcagcttatg 


ttgcatgtct 


cttctcatgg 


cttcatcctc 


300 


atcgctcctc 


agttatatag 


tatcgccgga 


ccagacacaa 


tqqatqaqat 


taaatcaacg 

ZJ 


360 


gcggagatta 


tggattggtt 


atcagtagga 


cttaatcact 


ttcttccagc 


gcaagtaaca 

ZJ ZJ 


420 


ccaaacctat 


ccaaatttgc 


cctctccggc 


catagccgcg 


qtgqcaaaac 


cgcgtttgcg 


480 


gtcgccttaa 


agaaatttgg 


gtactcctcg 


aatctaaaga 


tctcqacatt 


gatcggtata 

ZJ ZJ ZJ 


540 


gatccagtcg 


atggaacagg 


gaaagggaaa 


caaacccctc 


ctccggtqtt 


ggcttacctt 


600 


ccaaactcat 


ttgacctaga 


caaaacgcct 


atacttgtga 


tcqqttcqqq 

-3 3 *■ ^ ZJ zj ZJ 


qcttqgtgaa 


660 


accgctcgga 


acccattatt 


cccaccgtgt 


qcacctcccq 


qaqtqaatca 


ccqagagttc 


720 


tttcgggaat 


gtcaaggtcc 


agcatggcat 


ttcqttqcqa 


aqqattatqq 


gcatttggac 


780 


atgcttgatg 


atgatacaaa 


agggattaga 


gggaagagtt 


cttattgttt 


gtgtaagaat 


840 


ggtgaagaga 


ggagaccaat 


gaggagattc 


gttggtggac 


ttgttgtatc 


atttttgaag 


900 


gcttatttgg 


aaggagatga 


tcgtgaatta 


gttaagatca 


aagatgggtg 


tcacgaggat 


960 


gttcccgttg 


aaattcaaga 


gtttgaggtt 


atcatgtaaa 


cataagtttt 


tctttagggg 


1020 


ctggtttttc 


tattgtcaat 


atcatcagct 


tttgttgctt 
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atggttttac 


aaacttatat 


1080 
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tgtacaactc tttaagtcac ctctttgctt acaaaaaaaa aaaaaaaaaa aaaaa 1135 



<210> 20 
<211> 190 
<212> PRT 

<213> Aquifex aeolicus 
<400> 20 

Met Asn Leu Glu Arg Gly Asn Met Leu Glu Leu Arg Arg Lys Leu Phe 
15 10 15 

His Phe Leu Ser lie Leu Leu Leu lie lie Pro val Lys Phe Phe Pro 

20 25 30 

Phe Trp Leu Asn Val Phe Leu Phe Leu Ser Ala lie Leu Leu Asn Leu 
35 40 45 

Leu lie lie Phe Arg val Ser Pro Phe Tyr Asn lie Phe Glu val Phe 
50 55 60 

lie Lys Leu Phe Glu Arg Glu Lys Asn Leu Glu Thr Pro Gly lie Gin 
65 70 75 80 

Ser Leu Trp Ala He Leu Gly Val Phe lie Ser Tyr Leu Leu Phe Gly 

85 90 95 

Glu Asn Ala Val Val Gly lie val Val Leu Ala Leu Gly Asp Gly Phe 

100 105 110 

Ser Gly Leu Val Gly Tyr Tyr Phe Gly Arg Arg Lys Leu Phe Tyr Asn 
115 120 125 

Pro Lys Lys Ser Leu Glu Gly Thr Leu Ala Phe Phe Thr Ala Ser Phe 
130 135 140 

Leu Gly Leu Leu Leu Phe Thr Asp Phe Cys Glu Ala Phe val lie Ser 
145 150 155 160 

Leu He Cys Ala Val Leu Glu Ser Leu Pro Leu Lys Leu Asp Asp Asn 

165 170 175 

Phe Tyr lie Pro val Leu Ala Ser Phe Leu Gly Glu val Leu 

180 185 190 



<210> 21 
<211> 237 
<212> PRT 

<213> Chlorobium tepidum 
<400> 21 

Met Thr Ala lie Ala Pro Thr Phe Phe Asp Leu Pro val val Trp His 
15 10 15 
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Asn val Leu val Met Leu Leu Thr lie Ala Tyr val Phe Ser val Pro 

20 25 30 

Leu Leu Met Asp Trp Leu val Thr Asn His Gly Leu Pro Arg Asp lie 
35 40 45 

Ser Arg Lys lie Thr His lie Cys Ala Gly Ser val lie val Phe Leu 
50 55 60 



Pro Leu Phe Arg Asp Gly Asp Trp ser His Tyr Leu Asn lie Thr val 
65 70 75 80 

Phe Ala val Trp Thr val Leu Leu lie Gin Lys Gly Leu Phe Ala Ala 

85 90 95 

Asp Asp Asp Gin Ala val Lys Thr Met Thr Arg Thr Gly Asp Lys Arg 

100 105 110 

Glu Leu Leu Lys Gly Pro Leu Tyr Phe val lie val Ala Met lie Cys 
115 120 125 

Gly Thr Leu Tyr Tyr Lys Gin Phe Ala Gly val Leu Ala Met Ala lie 
130 135 140 

Leu Gly Trp Gly Asp Gly Leu Ala Pro lie val Gly Thr Arg Met Gly 
145 150 155 160 

Lys Met Lys Tyr Lys val Phe Cys Glu Arg ser val Glu Gly ser lie 

165 170 175 

Ala Phe Leu Ala Gly Ser Leu Ala Ala Gly Leu Phe Phe Val Trp Leu 

180 185 190 

lie val Pro Gin Ala Phe Asn Pro Ala Lys lie Ala Met lie Ala val 
195 200 205 

Ala Ala Thr val lie Glu Ala Leu Ser Pro Lys Glu val Asp Asn lie 
210 215 220 

Leu lie Pro Ala Glu val lie Ala Leu Ala Ala val Leu 
225 230 235 



<210> 22 

<211> 477 

<212> PRT 

<213> Chlorobium tepidum 

<400> 22 

Met Gly val val Met Phe Phe lie Pro Ser Tyr Phe ser Ser Asn Phe 
1 5 10 15 
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Tyr Pro Leu Ala Ala Ala Phe Leu Phe Ala Val Val Gly Leu Val Ser 

20 25 30 

Leu Lys Ala Gly lie Leu Gin ser Leu His Gly Glu Pro val val Thr 
35 40 45 

Gin Glu Gly Glu Arg Val lie Ser Tyr Gly Pro Val Leu Phe Pro Leu 
50 55 60 

val Phe Phe Leu Gin Ala Leu Phe Leu Trp Gly Glu His val Trp lie 
65 70 75 80 

Leu Gin lie Ser Met Leu val Leu Gly lie Gly Asp Ala Leu Ala Ala 

85 90 95 

Leu Val Gly Thr Ala Ala Gly Gly Arg His lie Glu Asn Leu Thr Lys 

100 105 110 

Ser Arg Lys Ser lie Glu Gly Ser Met Ala Met Phe lie Ser Ser Leu 
115 120 125 

val lie Leu Ser val Ser lie Phe Val Phe Arg Asp Ala Phe Thr Gly 
130 135 140 

Gly Leu val Gly Gin Pro lie Trp Lys Leu Leu Ala Leu Ala Leu Leu 
145 150 155 160 

Leu Ala Leu Leu val Thr Ala Val Glu Ala Leu Leu Ser Trp Gly Leu 

165 170 175 

Asp Asn Leu Phe lie Pro Leu Ala lie Ala Tyr val Leu Tyr val val 

180 185 190 

Asp val Asn Ser Met Val Thr lie Asp Gly Leu Leu Leu Gly Gly Leu 
195 200 205 

Phe Ala Leu Phe lie Ala lie Phe Ser lie Lys val Lys Phe Leu Asn 
210 215 220 

Asn Ser Gly Ala Thr Ala Thr Phe Leu Leu Gly Thr Thr He Phe Gly 
225 230 235 240 

val Gly Gly Met Val Trp Thr val Pro Met Leu Thr Phe Tyr Leu Leu 

245 250 255 

Ser ser lie Leu ser Lys Leu Gly His Lys Arg Lys Ala Lys Phe Asp 

260 265 270 



Leu val Phe Glu Lys Gly ser Gin Arg Asp Ala Gly Gin val Tyr Ala 
275 280 285 
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Asn Gly Gly val Ala Trp lie Met Met Val lie Tyr Ser Leu Thr Gly 
290 295 300 

Asp Pro Tyr lie Phe Phe Ala Tyr Leu Gly Thr Leu Ala Ala val Gin 
305 310 315 320 

Ala Asp Thr Trp Ala Thr Glu lie Gly Thr Met Trp Pro Asn Ala Lys 

325 330 335 

Ala Arg Leu lie Thr Thr Phe Lys Asp Val Pro val Gly Thr Ser Gly 

340 345 350 

Gly val Ser lie Pro Gly Thr Leu Ala Ser Phe Leu Gly Ser Leu Leu 
355 360 365 

lie Cys Ser Ser Ala val Leu Met Asn val ser Trp lie Asp Gin Val 
370 375 380 

Gly lie val Thr Ser Leu Leu val lie Gly val Ser Gly Leu Phe Ala 
385 390 395 400 

Ser Leu val Asp Ser Phe Phe Gly Ala Thr val Gin Ala Gin Tyr Tyr 

405 410 415 

Asp Pro lie Arg Gin Lys val Thr Glu Arg Thr His Ser lie Ala Ser 

420 425 430 

Asp Gly Ser Arg val Ala Asn Glu Leu Leu Lys Gly Tyr Asp Phe val 
435 440 445 

Asn Asn Asp Leu val Asn Thr Leu Cys Ala He Ser Gly Ser Ala val 
450 455 460 

Ala Tyr Leu val val Arg Asn Leu val Ser Leu ser Leu 
465 470 475 

<210> 23 
<211> 236 
<212> PRT 

<213> Chloroflexus aurantiacus 
<400> 23 

Met Ser Thr Arg Asp Leu lie Gly Leu lie val Ser Phe Gly Tyr Ala 
15 10 15 

Phe Gly Leu Leu lie lie Ala Glu Val lie Arg Arg Trp Arg Gly Tyr 

20 25 30 

Pro Gin Asp Phe Thr Arg Lys Phe Val His lie Gly Ala Gly Met Trp 
35 40 45 
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val Phe Gly val Leu Ala Leu Phe Glu Asn Trp Thr lie Gly lie lie 
50 55 60 

Pro Phe Ala Thr Phe lie Val Leu Asn Phe lie Phe Tyr Arg Phe Arg 
65 70 75 80 

Leu Leu Ala Ala He Asp Ala Pro Asp ser Thr pro Gly Thr val Tyr 

85 90 95 

Phe Ala Leu Ser He Thr lie Leu Phe Leu lie Phe Trp Arg Thr Asn 

100 105 110 

Ser Pro Asp Asp Arg Gly Tyr lie Ala Ala Ala Gly Thr Met Ala Met 
115 120 125 

Thr Trp Gly Asp Ala Leu Ala Ala lie val Gly Lys Arg Trp Gly Arg 
130 135 140 

His Tyr Tyr Gin lie Gly Gin Gly Arg Arg Ser Phe Glu Gly Ser Ala 
145 150 155 160 

Ala Met Phe lie Ala Ser Thr Val Ala lie Leu Leu Thr Leu Leu Phe 

165 170 175 

Thr Pro Gly Ser Ala Leu Ser Pro Gin Ser Ser Pro lie Asp val Gly 

180 185 190 

Ala Ala Leu lie Thr ser lie val Ala Gly Leu val Ala Thr lie Ala 
195 200 205 

Glu Gly val Ser Pro His Gly Thr Asp Asn lie Ser val Pro Leu Leu 
210 215 220 

Ala Gly Ala val lie Ala val Met Leu Gly val val 
225 230 235 



<210> 24 
<211> 209 
<212> PRT 

<213> Nostoc puncti forme 
<400> 24 

Met Leu Leu lie Leu val lie Ala Trp val val Asn Arg Phe Ala Asp 
15 10 15 

Glu Pro Glu lie Val Arg Lys lie val His lie Gly Thr Gly Asn val 

20 25 30 

lie Leu Leu Ala Trp Trp Leu Asp lie Pro Ala Ser Val Gly lie Thr 
35 40 45 

Ala Ser He Leu Ala Ser Ala lie Thr Leu Leu Ser Tyr Arg Leu Pro 
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50 55 60 

lie Leu Pro Gly lie Asn ser val Gly Arg Gin Ser Phe Gly Thr Phe 
65 70 75 80 

Phe Tyr Ser val Ser Phe Glv lie Leu val Ala Ser Phe Trp Tyr Leu 

85 * 90 95 

Gin Gin Pro Gin Tyr Ala Ala Leu Gly lie Leu lie Met Thr Trp Gly 

100 105 110 

Asp Gly Leu Ala Ala Leu lie Gly Gin Arg Phe Gly Thr His Lys Tyr 
115 120 125 

Lys val Phe Gly Thr Gin Lys Ser Trp Glu Gly Ser Leu Thr Met Met 
130 135 140 

Phe val Ser Tyr Phe lie Ser lie Leu lie Leu val Gly Thr Gin Gly 
145 150 155 160 

Asn Ser Trp Gin Thr Trp val lie Ser Leu Ala Val Ala Phe lie Ala 

165 170 175 

Thr Val Leu Glu Ala Phe Ser Phe Leu Gly lie Asp Asn Leu Thr val 

180 185 190 

Pro Leu Gly Ser Ala Ala Leu Ala Phe Phe Leu Ser Gin Leu val Tyr 
195 200 205 



Phe 



<210> 25 
<211> 239 
<212> PRT 

<213> Nostoc puncti forme 
<400> 25 

Met Thr Asn Asp Phe lie Gly Leu Ala lie Ser Tyr lie Tyr Ala lie 
15 10 15 

Ser Leu Leu val lie Gly Glu Gly Leu Arg Arg Leu Phe Gly val Lys 

20 25 30 

Pro Asp Leu Thr Arg Lys Ala lie His lie Gly Ala Gly Met Trp val 
35 40 45 

Phe Gly val Leu Leu Leu Phe Asn Arg Trp Glu lie Gly lie lie Pro 
50 55 60 

Phe Ala Thr Phe lie Gly Leu Asn Tyr Leu Phe Tyr Arg Tyr Arg Phe 
65 70 75 80 
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lie Gly Ala Met Asp Thr Gin Asp Ser Ser Pro Gly Thr val Tyr Phe 

85 90 95 

Ala lie Ser Val Thr Leu Leu Phe Gly Leu Leu Trp Arg Pro Asp Gly 

100 105 110 

Pro val Asp Ser val Ala lie Ala val Ala Gly lie Met Ala Met Thr 
115 120 125 

Trp Gly Asp Ala Leu Ala Ala Leu lie Gly Arg Arg Phe Gly Gin His 
130 135 140 

Lys Tyr Gin val Gly Asn Ser Val Arg Ser Trp Glu Gly Ser Ala Ala 
145 150 155 160 

Met Phe val Ala Ser Thr val val lie Phe Leu val Leu Leu Leu Leu 

165 170 175 

Pro Gly Ser Ser Leu Ser Pro Leu Gly Thr Pro Leu ser Phe Gly Leu 

180 185 190 

Ala Leu Leu Thr Ala Val val Ala Ala Thr Phe Ala Thr Leu Ala Glu 
195 200 205 

Ala val ser Pro His Gly Thr Asp Asn Leu Ser Val Pro Leu Val Thr 
210 215 220 

Ala Gly Val Val Trp val lie Lys Gin Asn Leu His Leu Phe Phe 
225 230 235 

<210> 26 
<211> 235 
<212> PRT 

<213> Nostoc sp.-pcc 7120 
<400> 26 

Met Leu Asn Leu val Ser Glu Leu lie Ser Thr pro Pro Leu Trp Leu 
15 10 15 

Gin lie Thr He val Ala Ala Trp val Phe Phe lie Leu Ala lie Ala 

20 25 30 

Gly Leu Val Asn Arg Phe Ala Thr Ser Asp Ser Glu lie Val Arg Lys 
35 40 45 

lie val His lie Gly Ala Gly His val He Leu Leu Ala Trp Trp Leu 
50 55 60 

Asp lie Pro Ala Ser val Gly lie Gly Ala Ser val Val Ala Ser lie 
65 70 75 80 
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val Thr Leu Leu Ser Tyr lie Phe Pro Leu Leu Pro Gly lie Asn ser 

85 90 95 

val Gly Arg Gin ser Leu Gly Thr Phe Phe Tyr Ala val Ser val Gly 

100 105 110 

lie Leu val Ala Trp Phe Trp His lie Gin Gin Pro Gin Tyr Ala Ala 
115 120 125 

He Gly Met Met val Met Ala Trp Gly Asp Gly Leu Ala Ala Leu val 
130 135 140 

Gly Gin Arg Phe Gly Lys His Lys Tyr Lys Leu Leu Gly Ala Gin Lys 
145 150 155 160 

Ser Trp Glu Gly ser Leu Thr Met Ala Leu Ala ser Tyr Leu val cys 

165 170 175 

Ser Leu lie Leu Leu Gly Val Leu Gly Asn val Trp Gin Thr Trp Leu 

180 185 190 

val Ser Leu Ala Val Ala Phe Val Ala Thr Ser Leu Glu Ala Phe Ser 
195 200 205 

Leu Leu Gly Val Asp Asn Leu Thr val Pro Leu Gly Ser Ala Ala lie 
210 215 220 

Ala Phe Ala Leu lie Gin Phe Trp Pro Leu His 
225 230 235 



<210> 27 
<211> 201 
<212> PRT 

<213> Prochlorococcus marinus-MIT9313 
<400> 27 

Met Leu Ser Ala Ala val Val cys Arg val Arg Trp Pro Asn Gin Arg 
15 10 15 

Glu Leu Ser Arg Lys lie val His lie Gly Thr Gly Pro val lie Pro 

20 25 30 

Leu Ala Trp Trp Leu Gly He Pro Ser Asp Trp Ala lie Pro Met Ala 
35 40 45 

lie Leu lie Thr lie Gly lie Leu lie Asn His Arg Trp Arg Leu Leu 
50 55 60 

Pro Ala lie Glu Asp val Asn Arg His Ser Tyr Gly Thr val Ala Tyr 
65 70 75 80 
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Ala Leu Thr lie Thr Leu Leu Leu lie Phe Phe Trp Pro Glu Asn Ala 

85 90 95 

Ala Ala val Cys ser Gly val Leu val Met Ala Phe Gly Asp Gly Leu 

100 105 110 

Ala Gly Leu lie Gly Arg Lys val Arg Ser Pro Asn Trp Leu lie Trp 
115 120 125 

Gly Gin Arg Lys ser lie Ala Gly Thr Leu Thr Met Ala Val lie Thr 
130 135 140 

Leu lie lie Leu Phe Thr Leu Ser Leu Leu lie Asp Ala Ser Phe His 
145 150 155 160 

Pro Leu Arg lie Phe Ala val Thr Gly Leu Ala Val Gly Leu Glu Gin 

165 170 175 

Leu Ser Arg Trp Gly lie Asp Asn Leu Thr Val Pro lie Gly val Ala 

180 185 190 

Val Ala Trp ser Trp Met Thr Ala He 
195 200 

<210> 28 
<211> 217 
<212> PRT 

<213> Prochlorococcus marinus-CCMP-1375 
<400> 28 

Met lie Asn Ala Tyr Ser Phe lie Leu lie Ser Gly Trp Leu He lie 
15 10 15 

val Leu Ser Thr ser Tyr Phe Cys Asn Lys Leu Phe Pro Glu Glu Lys 

20 25 30 

Glu Leu Ser Arg Lys lie val His Met Gly Ser Gly Pro lie lie Pro 
35 40 45 

Leu Ala Tyr Trp Leu Asn lie ser Ala Gin lie Ala He Pro lie Ala 
50 55 60 

Ser val lie Thr Leu Ala Leu Leu lie Asn Tyr Arg Phe Lys Leu Leu 
65 70 75 80 

Thr Ser lie Glu Asn lie Glu Arg Lys Ser Phe Gly Thr lie Ala Tyr 

85 90 95 

Gly lie Ser lie Thr Leu Leu Leu lie Leu Phe Trp Thr Asp Asn Pro 

100 105 110 

ser Ala val lie ser Gly val Leu val Met Ala Phe Gly Asp Gly Leu 
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120 125 



Ala Gly Phe lie Gly Arg Lys val Lys ser Pro Gin Trp lie Leu Phe 
130 135 140 

Gly Gin Arg Lys ser Leu lie Gly Thr Leu Thr Met Gly Phe val ser 
145 150 155 160 

Ala Leu He Leu Thr lie val Asn Gin Ser Thr Ala Met Gin Leu Gly 

165 170 175 

Pro lie Ala lie Leu Ser lie Thr Ser lie Ala val Ala Leu Glu Gin 

180 185 190 

val ser Thr Leu Gly lie Asp Asn lie Thr val Pro lie Gly val Ala 
195 200 205 

Leu Ser Trp Gin lie Met ser Phe Arg 
210 215 

<210> 29 
<211> 204 
<212> PRT 

<213> Rickettsia conorii 
<400> 29 

Met Glu He Lys Asp Phe Asp Phe Glu Lys Lys Arg Lys lie Phe His 
15 10 15 

Leu ser Ala lie lie Phe Pro Leu Leu Tyr Leu Phe lie Pro Arg Thr 

20 25 30 

Ala Met Thr Leu Leu Leu Phe He lie Thr Ala lie Thr Leu Tyr Leu 
35 40 45 

Asp val Ser Arg His Asn Asn Ala Thr lie Ser Glu Phe val Thr Arg 
50 55 60 

Phe Phe ser Lys val lie Arg Leu Glu Glu Asn Asn Gly ser Phe Ala 
65 70 75 80 

Leu Ser Gly val ser Phe Met Met lie Gly Phe Phe Leu Thr Ala Leu 

85 90 95 

Leu Phe Pro Lys Asn Leu val lie Cys ser Trp Leu lie Leu lie lie 

100 105 110 

Ser Asp Cys Leu Ala Ala Leu val Gly Val Lys lie Gly Asn Ser Leu 
115 120 125 

Gly Asn Gly Lys ser lie Ala Gly ser lie Thr Phe Leu Ala Ser Ala 
130 135 140 
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lie Phe lie Ser lie Leu val Tyr Phe Tyr Leu Gly Tyr Asn Thr ser 
145 150 155 160 

Phe lie lie lie lie lie Ser Cys lie Gly Ala Thr val Ala Glu Phe 

165 170 175 

Tyr ser Lys Asp Leu Arg lie Asn Asp Asn Leu ser lie Pro Leu ser 

180 185 190 

Tyr cys Leu ser Thr Ala lie Leu Ser Tyr lie Leu 
195 200 



<210> 30 
<211> 204 
<212> PRT 

<213> Rickettsia prowazekii 
<400> 30 

Met Lys Thr Glu Asp Phe Asp Phe Glu Lys Lys Arg Lys lie Phe His 
15 10 15 

lie Ser Ala lie He Phe Pro Met Phe Tyr Leu Phe val Pro Arg lie 

20 25 30 

Ala lie Ala Leu Leu Leu Phe lie lie Thr ser lie Thr Leu Tyr Leu 
35 40 45 

Asp val lie Arg His Asn Asn Ala Lys lie Arg Lys Phe val Thr Arg 
50 55 60 

Phe Phe Ser Lys lie lie Arg Leu Lys Glu Asn Asn Gly Thr Phe Ala 
65 70 75 80 

Leu Ser Gly lie Ser Phe Met Met Leu Gly Phe Phe Leu Thr Ser lie 

85 90 95 

Leu Phe Pro Lys Asn Leu val lie cys Ser Trp Leu lie Leu lie lie 

100 105 110 

Ser Asp cys Leu Ala Ala Leu Val Gly lie Lys lie Gly Ser Ser Leu 
115 120 125 

Ser Asn Gly Lys Ser lie Ala Gly Ser Phe Thr Phe Phe val Ser Ala 
130 135 140 

Leu Phe lie Ser He Leu Val Tyr Phe Tyr Leu Gly Tyr Asn Thr ser 
145 150 155 160 

Phe Val lie lie lie He Ser Cys lie Gly Ala Thr Ala val Glu Phe 

165 170 175 
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Tyr ser Lys Tyr Leu Arg lie Asn Asp Asn Leu Ser lie Pro Leu Ser 

180 185 190 

Tyr Cys Leu ser Thr Thr lie Phe Pro Tyr lie Leu 
195 200 

<210> 31 
<211> 204 
<212> PRT 

<213> Rickettsia sibirica 
<400> 31 

Met Glu lie Lys Asp Phe Asp Phe Glu Lys Lys Arg Lys lie Phe His 
15 10 15 

Leu Ser Ala lie lie Phe Pro Leu Leu Tyr Leu Phe lie Pro Arg Thr 

20 25 30 

Ala lie Thr Leu Leu Leu Phe lie lie Thr Ala lie Thr Leu Tyr Leu 
35 40 45 

Asp val Ser Arg His Asn Asn Ala Lys lie Ser Glu Phe Val Thr Arg 
50 55 60 

Phe Phe ser Lys val lie Arg Leu Glu Glu Asn Asn Gly Ser Phe Ala 
65 70 75 80 

Leu Ser Gly val Ser Phe Met Met lie Gly Phe Phe Leu Thr Ala Leu 

85 90 95 

Leu Phe Pro Lys Asn Leu val lie cys Ser Trp Leu lie Leu He lie 

100 105 110 

Ser Asp cys Leu Ala Ala Leu val Gly val Lys lie Gly Asn ser Leu 
115 120 125 

Gly Asn Gly Lys Ser lie Ala Gly ser lie Thr Phe Leu Ala ser Ala 
130 135 140 

lie Phe lie ser lie Leu Val Tyr Phe Tyr Leu Gly Tyr Asn Thr ser 
145 150 155 160 

Phe lie lie lie lie lie ser Cys lie Gly Ala Thr val Ala Glu Phe 

165 170 175 

Tyr Ser Lys Asp Leu Arg lie Asn Asp Asn Leu Ser lie Pro Leu Ser 

180 185 

Tyr Cys Leu ser Thr Ala lie Leu ser Tyr lie Leu 
195 200 
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<210> 32 
<211> 216 
<212> PRT 

<213> Synechococcus sp.-WH-8102 
<400> 32 

Met val His Leu lie Gly Pro lie Ala lie ser Leu Trp Leu Gly lie 
15 10 15 

val val Leu lie Ala val Leu Thr Arg Gin Arg Trp Pro Asp Gin Gin 

20 25 30 

Glu Leu Ser Arg Lys lie lie His lie Gly Thr Gly Ala Val val Pro 
35 40 45 

Leu Ala Trp Phe Phe Ala lie Pro Ala Trp He Ala val Pro Phe Ala 
50 55 60 

Val Leu Val Thr Leu Ala Thr Ala lie Asn His Arg Trp Arg lie val 
65 70 75 80 

Pro Ala Val Glu Asp Val Asn Arg Asn Ser Tyr Gly Thr val Ala Tyr 

85 90 95 

Gly Leu Ala lie Thr Met Leu Leu lie Leu Cys Trp Pro Ala Arg Ala 

100 105 110 

Asp Ala val cys Ala Gly Val Leu Val Met Ala Leu Gly Asp Gly Leu 
115 120 125 

Ala Gly Leu lie Gly Arg Ser Val Asn Ser Ala Arg Trp Thr val Leu 
130 135 140 

Gly Gin Thr Lys Ser val Ala Gly Thr Leu Thr Met Ala Leu Val Ser 
145 150 155 160 

Thr Leu val Leu val Gly Leu Met Leu val Ser Gly Asn Ala lie Gly 

165 170 175 

Trp Arg val Ala Leu Gly lie Ser Thr Met Ala Thr Ala Leu Glu Gin 

180 185 190 

val ser Pro Ala Gly val Asp Asn Leu ser val Pro Leu Leu val Gly 
195 200 205 

Leu Thr Trp Val Leu Leu lie Ser 
210 215 

<210> 33 
<211> 214 
<212> PRT 

<213> Thermosynechococcus elongatus BP-1 
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<400> 33 

Met Phe Trp Ala Gly lie Trp val Thr Gly Trp Leu Gly Leu Val Leu 
15 10 15 

Leu lie Ala Glu Leu lie His Ala Trp Phe Pro Asn Ala Lys Glu Trp 

20 25 30 

Ser Arg Lys val val His lie Gly Ala Gly Gin val He Leu lie Ala 
35 40 45 

Tyr Ala Leu Gly val Pro Thr Arg Trp Gly lie He Ala Ala Ala lie 
50 55 60 

Ala Gly Met val Thr Leu Leu Ser Tyr Arg Val Ser lie Phe Pro Ser 
65 70 75 80 

lie ser Gly val Gly Arg Gin ser Trp Gly Thr Phe Phe Tyr Ala val 

85 90 95 

Ser lie Gly lie Leu Met Ala Leu Phe Trp Lys Thr Leu Pro Glu Leu 

100 105 110 

Ala val Leu Gly lie Leu val Met Ala Trp Gly Asp Gly Leu Ala Ala 
115 120 125 

Leu val Gly lie His Trp Gly Arg His Pro Leu Pro Gly Thr Ser Lys 
130 135 140 

Ser Trp Glu Gly Thr Leu Thr Met Phe Trp Val Ser Thr Leu val Ala 
145 150 155 160 

Ala Leu Ser Leu Thr Pro lie Ala Ala Leu Glu Ser Leu Trp lie Ala 

165 170 175 

Pro Phe Val Gly val Gly Ala Thr Leu Leu Glu Leu lie Ala Trp Arg 

180 185 190 

Gly Met Asp Asn Leu Thr val Pro lie Gly Ser Ala Leu Leu Ala Tyr 
195 200 205 

Gly Leu Leu Asn Leu ser 
210 

<210> 34 
<211> 244 
<212> PRT 

<213> Trichodesmium erythraeum-IMSlOl 
<400> 34 

Met Tyr He Leu Leu Leu Leu Asn Ala He Leu Phe Ser Phe Leu lie 
15 10 15 
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val ser lie lie Ser Thr Phe Pro Asn lie Trp Leu Gin val Phe Leu 

20 25 30 

val Gly Gly Trp Leu Gly lie lie Leu lie Phe Ala Glu Ala Leu Asn 
35 40 45 

Arg Phe Ala Lys val Asp Pro Glu lie Ser Arg Lys val val His He 
50 55 60 

Gly Thr Gly Asn Val lie Leu Phe Ala Trp Trp Leu Glu lie Pro Pro 
65 70 75 80 

Trp lie Gly lie Thr Ala Gly lie He Ser Ala Ala lie Ala Leu lie 

85 90 95 

Ser Tyr Arg Leu Pro lie Leu Pro Ser Val Asn Ser Val Gly Arg Lys 

100 105 110 

Ser Leu Gly Thr Phe Phe Tyr Ala val Ser lie Gly He Leu lie Gly 
115 120 125 

Trp Phe Trp Ser lie Gin Gin Pro Gin Tyr Ala Ala lie Gly lie Leu 
130 135 140 

Thr Met Ala Trp Gly Asp Gly Phe Ala Ala lie He Gly Gin Asn Phe 
145 150 155 160 

Gly Lys His Pro Tyr Gin Val Trp Gly Met Asn Lys Ser Trp Glu Gly 

165 170 175 

Ser Leu Gly Met Cys Leu Val Ser Tyr Thr val Cys Ser Leu lie Leu 

180 185 190 

Leu Ala val Gin Gly Asn lie Trp Gin Thr Trp lie val Ala lie Pro 
195 200 205 

val Ala Leu Ala Ala Thr Ala Leu Glu Thr Leu ser Lys val Gly Leu 
210 215 220 

Asp Asn Leu Thr val Pro Leu Gly Ser Ala Ala Leu Cys Phe Phe Leu 
225 230 235 240 

Asn Gin Phe Phe 



<210> 35 
<211> 519 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 35 
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Met val Ala lie lie Pro His Ala ser Phe Thr Thr lie Lys Leu Thr 
15 10 15 

Gin Lys Thr Glu Gly Ser Gin Met Pro Thr Glu Glu lie Cys Lys lie 

20 25 30 

Asn Met Arg Thr Arg Lys Phe Asp val Gly Gly Asn Ser Arg Asp Phe 
35 40 45 

Glu Cys Phe Tyr Ser Asn Phe Val Gin Thr Val lie Leu Leu Gly Thr 
50 55 60 

Phe Phe Tyr cys val Glu Arg Leu Gin Pro Trp ser lie val Thr Ala 
65 70 75 80 

Asp lie ser Tyr Lys Gin lie Phe val Asn val Phe val Val Cys Leu 

85 90 95 

lie Met val Gly Leu lie Phe Thr Lys Tyr Trp Gin His Gly Tyr Lys 

100 105 110 

Ser Leu Pro Lys Phe Asp Thr lie Tyr ser Leu Tyr Leu Pro Phe Met 
115 120 125 

Val Ser Leu Leu Phe Asp Thr ser Ser Thr Val lie Asn Thr lie Leu 
130 135 140 

lie Leu ser val Leu Asn Ser Tyr Arg Trp Arg Thr Gin Leu Val val 
145 150 155 160 

lie lie Leu Gin Leu Cys Leu lie Phe Phe Asn Phe Glu Ala Gly Asp 

165 170 175 

Arg Leu Lys Asn lie lie Ser He val lie Asn Ser Leu Leu Ser Leu 

180 185 190 

lie Leu Lys Tyr lie Gly Gin Leu Lys Ser Leu Asp Asn lie Asp ser 
195 200 205 

Asn Leu Phe Ser lie Leu Leu Thr Asn lie Leu Tyr val Ser Glu Ala 
210 215 220 

Gly Thr val His Phe Arg lie Leu Lys Gly lie He Leu Ala Leu Thr 
225 230 235 240 

Thr lie lie Ser lie Asn Tyr val Leu Lys Lys val Met His Phe Lys 

245 250 255 

Pro Phe Met Leu Ser He Ser Phe Ala lie Gly Leu Pro Leu Phe Ala 

260 265 270 
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Asn Thr Phe lie His Leu Glu Asp Gly Glu Asn Pro Leu Leu Trp Leu 
275 280 285 



val Lys Tyr lie Leu Glu ser Thr lie Arg Gin Lys lie Leu Phe Ala 
290 295 300 

Trp Ser ser lie Leu lie Leu ser lie Pro ser lie Leu lie Glu Lys 
305 310 315 320 

Asp Ser Leu Ser Leu Asn Thr Ser Arg Lys Leu Trp His Phe lie lie 

325 330 335 

Phe Leu Leu lie lie Pro Ser Phe Gin Met Asp Ser Asn Phe val Lys 

340 345 350 

lie Ala Leu Ser Gly Thr lie Pro val Phe Leu Ser lie Glu Tyr lie 
355 360 365 

Arg Phe Gin Asn Leu Pro Pro Leu Gly Ser Ala lie Glu Leu Gin Leu 
370 375 380 

Arg Arg Phe Ala Asp Asp Arg Asp His Ser Gly Pro Leu lie lie Ser 
385 390 395 400 

Tyr Leu Tyr Leu Leu Phe Gly lie Ser Thr Pro Leu Leu Met Asn Asn 

405 410 415 

Ser Pro Met Gly Leu He Gly Leu Gly lie Gly Asp Ser Leu Ala Ser 

420 425 430 

lie lie Gly Lys Arg Tyr Gly Arg lie Arg Trp Lys Gly Thr Gin Lys 
435 440 445 

Thr Leu Glu Gly Thr Leu Ala Phe lie val Thr Ser Phe He val Cys 
450 455 460 

Leu val Leu Leu Arg Phe Asp Lys Ala Ala lie Phe Asn His Leu Thr 
465 470 475 480 

Thr Leu Gin Leu Leu Thr Leu cys Thr Leu Ser Gly val Leu Glu Gly 

485 490 495 

Asn Ser val Leu Asn Asp Asn lie Leu lie Pro Ala Phe Met Met lie 

500 505 510 

Cys Glu Lys Leu lie Thr Leu 
515 

<210> 36 
<211> 290 
<212> PRT 

<213> Saccharomyces cerevisiae 
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<400> 36 

Met Gly Thr Glu Asp Ala lie Ala Leu Pro Asn Ser Thr Leu Glu Pro 
15 10 15 

Arg Thr Glu Ala Lys Gin Ara Leu Ser Ser Lys Ser His Gin Val Ser 

20 " 25 30 

Ala Lys val Thr lie Pro Ala Lys Glu Glu lie Ser Ser ser Asp Asp 
35 40 45 

Asp Ala His val Pro val Thr Glu lie His Leu Lys Ser His Glu Trp 
50 55 60 

Phe Gly Asp Phe lie Thr Lys His Glu lie Pro Arg Lys val Phe His 
65 70 75 80 

Ser Ser lie Gly Phe He Thr Leu Tyr Leu Tyr Thr Gin Gly lie Asn 

85 90 95 

Tyr Lys Asn Val Leu Trp Pro Leu lie Tyr Ala Phe lie lie Leu Phe 

100 105 110 

lie Leu Asp Leu lie Arg Leu Asn Trp Pro Phe Phe Asn Met Leu Tyr 
115 120 125 

Cys Arg Thr Val Gly Ala Leu Met Arg Lys Lys Glu lie His Thr Tyr 
130 135 140 

Asn Gly val Leu Trp Tyr lie Leu Gly Leu lie Phe Ser Phe Asn Phe 
145 150 155 160 

Phe Ser Lys Asp val Thr Leu lie ser Leu Phe Leu Leu ser Trp ser 

165 170 175 

Asp Thr Ala Ala Ala Thr lie Gly Arg Lys Tyr Gly His Leu Thr Pro 

180 185 190 

Lys Val Ala Arg Asn Lys ser Leu Ala Gly Ser lie Ala Ala Phe Thr 
195 200 205 

Val Gly val He Thr Cys Trp Val Phe Tyr Gly Tyr Phe val Pro Ala 
210 215 220 

Tyr ser Tyr val Asn Lys Pro Gly Glu He Gin Trp ser Pro Glu Thr 
225 230 235 240 

Ser Arg Leu Ser Leu Asn Met Leu Ser Leu Leu Gly Gly val val Ala 

245 250 255 

Ala Leu Ser Glu Gly lie Asp Leu Phe Asn Trp Asp Asp Asn Phe Thr 
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260 265 270 

lie Pro Val Leu Ser ser Leu Phe Met Asn Ala val lie Lys Thr Phe 
275 280 285 



Lys Lys 
290 



<210> 37 

<211> 288 

<212> PRT 

<213> Allium porrum 

<400> 37 

Thr Gly Pro Pro Leu Val Pro Leu Thr Pro His Leu Thr Thr val Lys 
15 10 15 

Ser Thr Asn Thr Thr Val Thr Thr Arg Pro Ala Asn Phe Pro Thr Arg 

20 25 30 

lie His lie Asp Arg Ser Ala Ala Lys Leu Ser Leu Arg Asn Gin Trp 
35 40 45 

Ser Leu Thr Ala Ser lie Leu Pro Val Asn Pro Leu Ala Gin Asp Ala 
50 55 60 

cys Ala Ala val lie Thr Ala Gly Ala Ala Leu Gly Leu Leu Arg Phe 
65 70 75 80 

Phe Glu Glu Leu Ala Lys Arg Gin Thr Phe Asp Gin Lys Leu Asn Arg 

85 90 95 

Lys Leu val His lie Leu Val Gly Leu val Phe Met Leu Phe Trp Pro 

100 105 110 

lie Phe Ser Ser Glu Trp Gin Ala Pro Leu Leu Ala Ala Leu Ala Pro 
115 120 125 

Gly lie Asn lie Phe Arg Met Leu Phe Met Gly Leu Gly lie lie Lys 
130 135 140 

Asn Glu Ala Met Val Gin Ser lie Ser Arg His Gly Asp Tyr Arg Glu 
145 150 155 160 

Leu Leu Lys Gly Pro Leu Tyr Tyr Ala Cys Thr lie Thr Leu Ala Thr 

165 170 175 

Ser val Phe Trp Arg Thr Ser Pro val Gly Met Ala Ala Val Cys Asn 

180 185 190 

Leu Cys Ala Gly Asp Gly Leu Ala Asp lie lie Gly Arg Arg Phe Gly 
195 200 205 
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Lys His Lys Leu Thr Tyr Asn Pro Asp Lys Ser lie Glu Gly Ser Ala 
210 215 220 

Ala Met Ala Leu Ala Gly Phe val Ala Ser val Leu Tyr Met His Tyr 
225 230 235 240 

Phe Ala lie Phe Gly Phe lie Glu Glu Ser Leu Gly Met Val Val Arg 

245 250 255 

Phe Phe Leu Leu Ser Phe Ala Ser Ala Val val Glu Ser Leu Pro lie 

260 265 270 

Ser Ser Glu Leu Asp Asp Asn Leu Thr Val Pro Leu Thr Ser Pro Arg 
275 280 285 



<210> 38 
<211> 289 
<212> PRT 

<213> Brassica napus 
<400> 38 

Asp Ser Ser Ser Cys Phe Phe Ser Pro lie Pro Arg Phe Leu Thr Leu 
15 10 15 

Arg lie Ala Thr Thr Thr Ala Leu Arg Ser Ala Ala Thr Phe Thr Leu 

20 25 30 

Arg Arg Ser Pro Ser His Arg Ser Leu Thr Pro Ser Leu Ala Val Met 
35 40 45 

Phe Pro Asp Asn Ser val Leu Ser Asp Val Cys Ala Ser Gly lie Thr 
50 55 60 

Ser val Val Ala val Ser Cys Leu Gly Phe Trp Gly Glu lie Gly Lys 
65 70 75 80 

Arg Gly Phe Phe Asp Gin Lys Leu lie Arg Lys Leu val His lie Asn 

85 90 95 

lie Gly Leu Val Phe Met Leu Cys Trp Pro Leu Phe ser ser Gly Arg 

100 105 110 

Gin Gly Ala Leu Leu Ala Ser Leu val Pro Gly Leu Asn lie Val Arg 
115 120 125 

Met Leu Leu Leu Gly Leu Gly val Tyr Gin Asp Glu Gly Thr lie Lys 
130 135 140 

Ser Met ser Arg His Gly Asp Arg Arg Glu Leu Leu Lys Gly Pro Leu 
145 150 155 160 
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Tyr Tyr Ala Leu ser lie Thr Ser Ala Cys Phe Phe Tyr Trp Lys Thr 

165 170 175 

Ser Pro lie Ala lie Ala Val lie Cys Asn Leu Cys Ala Gly Asp Gly 

180 185 190 

Met Ala Asp lie Val Gly Arg Arg Leu Gly Thr Glu Lys Leu Pro Tyr 
195 200 205 

Asn Arg Asn Lys Ser Leu Ala Gly Ser lie Gly Met Ala He Ala Gly 
210 215 220 

Phe Leu Ala ser val Gly Tyr Met Tyr Tyr Phe ser ser Phe Gly Tyr 
225 230 235 240 

Met Glu ser Thr Gly Trp Asp Met lie Leu Arg Phe Leu Val lie Ser 

245 250 255 

lie Ala Ser Ala Leu lie Glu ser Leu Pro lie ser Thr Asp lie Asp 

260 265 270 

Asp Asn Leu Thr lie Pro Leu Thr Ser Ala Leu val Gly Thr Leu Leu 
275 280 285 



Phe 



<210> 39 
<211> 304 
<212> PRT 

<213> Brassica napus 
<400> 39 

Met Ala Ala Ala Leu Pro Leu Ser Pro val Ser His Gin Leu cys Arg 
15 10 15 

lie Ser Asn Arg Phe Trp Tyr Asn Ala Met Thr Pro Arg Phe Cys Ser 

20 25 30 

Pro val Ser ser Pro Cys Tyr lie Gly val Lys Gly lie Gly Ser ser 
35 40 45 

Ser Gin Leu Arg Ala Arg His Pro Leu lie ser ser Ala Ala ser Thr 
50 55 60 

Asp Tyr Leu Leu His Asp val Gly Ala Thr val Ala val Leu ser Gly 
65 70 75 80 

Ala Tyr Ala Leu val Leu Leu Phe Glu Ser Leu Thr Lys Arg Asp val 

85 90 95 
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lie Pro Gin Arg Leu Ser Arg Lys Leu val His lie Leu Ser Gly Leu 

100 105 110 

Leu Phe Ala Leu ser Trp Pro lie Phe Ser Ala Ser Thr Glu Ala Arg 
115 120 125 

Tyr Phe Ala Ala Phe Val Pro Leu val Asn Gly Leu Arg Leu Val Val 
130 135 140 

Asn Gly Leu Ser val Ser Pro Asn ser Thr Leu lie Gin Ser val Thr 
145 150 155 160 

Arg Glu Gly Arg Pro Glu Glu Leu Leu Lys Gly Pro Leu Phe Tyr val 

165 170 175 

Leu Ala Leu Leu val Ala Ala val Phe Phe Trp Arg Asp Ser Pro Thr 

180 185 190 

Gly Met lie Ser Leu Ala Met Met Cys Gly Gly Asp Gly lie Ala Asp 
195 200 205 

lie Met Gly Arg Lys Tyr Gly Ser Tyr Lys lie Pro Tyr Asn Pro Arg 
210 215 220 

Lys Ser Leu Ala Gly Ser lie Ser Met Phe lie Phe Gly Phe Phe lie 
225 230 235 240 

Ser lie Gly Leu Leu Tyr Tyr Tyr Ser ser Leu Gly Tyr Leu His Met 

245 250 255 

Asn Trp Glu Thr Thr Phe Thr Arg Val Ala lie Val Ser Leu val Ala 

260 265 270 

Thr Leu val Glu Ser Leu Pro lie Thr Asp Gin lie Asp Asp Asn val 
275 280 285 

Ser val Pro Leu Ala Thr lie Leu Ala Ala Tyr Leu Ser Phe Gly Tyr 
290 295 300 



<210> 40 

<211> 240 

<212> PRT 

<213> Gossypium hi rsutum-LIB3165 

<400> 40 

Met Leu Tyr Glu Asn Ser Leu val Ser Asp Leu Phe Ala Ala val val 
1 5 10 15 

Cys Cys Gly val lie Phe Ala Phe Leu Leu Leu Trp Gin val Thr Ala 

20 25 30 

Lys Cys Gly val Asp Gin Lys Leu Asn Arg Lys Leu val His lie Ser 
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35 40 45 

lie Gly Leu val Phe Met Leu Cys Trp Pro Leu Phe Ser Ala Gly Tyr 
50 55 60 

Arg Gly Ala lie Leu Ala Ala lie Thr Pro Glv Val Asn lie lie Arg 
65 70 75" 80 

Met Leu Leu lie Gly ser Gly lie Trp Lys Asp Glu Ala Thr val Lys 

85 90 95 



Ser Met Ser Arg Tyr Gly Asn Tyr Arg Glu Leu Leu Lys Gly Pro Leu 

100 105 110 

Tyr Tyr Ala lie Thr Val Thr Leu Ala Cys Val val Tyr Trp Arg Thr 
115 120 125 

Ser Pro lie Gly lie Ala Ala Leu Cys Asn Leu Cys Ala Gly Asp Gly 
130 135 140 

Leu Ala Asp Val val Gly Arg Arg Leu Gly Arg Lys Lys Leu Pro Tyr 
145 150 155 160 

Asn Arg Asn Lys Ser val Ala Gly Ser val Ala Met Ala Thr Ala Gly 

165 170 175 

Phe Leu Ser Ser val Gly Tyr Met Tyr Tyr Phe Ser Tyr Phe Gly Tyr 

180 185 190 

lie Gin Glu Gly Trp Gly Met lie Leu Arg Phe Leu val val Ser Leu 
195 200 205 



Ala Ser Ala Leu val Glu Ser Leu Pro lie ser Thr Glu Leu Asp Asp 

210 215 220 

Asn Leu Thr val Ser Leu Thr Ser lie Phe lie Gly Ser Leu lie Phe 

225 230 235 240 



<210> 41 
<211> 298 
<212> PRT 

<213> Gossypium hirsutum 
<400> 41 

Met Ser Leu Ser Leu Ser Phe Thr His Pro lie Leu Ser Arg His Val 
15 10 15 

Tyr Ser Ala val Phe Pro Pro Pro Arg Phe Leu Phe Leu Ser Pro Leu 

20 25 30 

lie Pro Thr Thr Ser Arg Phe Pro lie Leu Tyr Arg Ala Pro Gin Arg 
35 40 45 
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Ala Thr Ala Leu Ser Ala Thr Ala Val Thr Ala Ser lie Phe Arg Asp 
50 55 60 

Thr Ala Ala Ser Ala Ser val Phe Ala Gly Ala Tyr Ala Leu Val Phe 
65 70 75 80 

Thr Phe Asp lie Leu Thr Gin Lys Glu Leu lie Gin Gin Asn Leu Ser 

85 90 95 

Arg Lys Leu val His lie Leu Ser Gly Leu Leu Phe Ala lie Ser Trp 

100 105 110 

Pro lie Phe ser Asn Ala Asp Glu Ala Arg Tyr Phe Ala Ser Leu val 
115 120 125 

Pro Leu Phe Asn Cys Leu Arg Leu Val lie His Gly Leu Ser Leu Thr 
130 135 140 

Asp Asp Gin ser Leu lie Lys Ser Val Thr Arg Glu Gly Asn Pro Lys 
145 150 155 160 

Glu Leu Leu Arg Gly Pro Leu Tyr Tyr val Ala Met Leu Met Leu Cys 

165 170 175 

Ala Leu val Phe Trp Arg Glu Ser Pro val Gly val lie Cys Leu Ala 

180 185 190 

Met Met Cys Gly Gly Asp Gly val Ala Asp lie lie Gly Arg Lys Tyr 
195 200 205 

Gly Ser Ser Lys lie Pro Tyr Asn Gin Ser Lys Ser Trp Val Gly Ser 
210 215 220 

lie Ser Met Phe val Ser Gly Phe lie lie ser lie Gly Met Leu Tyr 
225 230 235 240 

Tyr Tyr Ser Ala Leu Gly Tyr Leu Gin Leu Asp Trp Gly Tyr Thr Leu 

245 250 255 

His Arg val Ala Phe lie Ser Leu val Ala Thr val val Glu Ser Leu 

260 265 270 

Pro lie Ser Met Leu lie Asp Asp Asn lie Ser Val Pro Leu Ala Ser 
275 280 285 



Met Leu Ala Ala Tyr Leu Thr Phe Gly His 
290 295 



<210> 42 
<211> 318 
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<212> PRT 

<213> Glycine max 

<400> 42 

Met Met Phe Leu Ser Phe Asn Met lie Ser Gly Gly Asn Thr Leu Gin 
15 10 15 

Arg Phe Asp Pro Val Ala Cys val Ser Ser val Pro Leu Leu Leu Ala 

20 25 30 

Pro Thr Thr Arg Pro Thr Phe His Phe Pro ser Pro Phe Leu Ser Lys 
35 40 45 

Pro Lys Pro Thr Tyr Leu Phe Thr ser Phe Ser ser Ser Ser ser Ser 
50 55 60 

Ser Ser ser Phe Phe Ser ser Thr Thr Pro Pro Arg ser Thr Met Leu 
65 70 75 80 

His His Asp Pro Leu val Ser Asp Val Tyr Ala Thr Ala lie Ser Gly 

85 90 95 

Val val Ala Leu Ser Phe Leu Arg Leu Phe Gin Glu Thr Ala Lys Arg 

100 105 110 

Asp Leu Phe Asp Gin Lys Leu Asn Arg Lys Leu Val His lie ser lie 
115 120 125 

Gly Leu lie Phe Met Leu Cys Pro Leu Phe Ser Thr Glu Thr Trp Ala 
130 135 140 

Ser Phe Phe Ala Ala Leu lie Pro Gly lie Asn lie Phe Arg Met Leu 
145 150 155 160 

val lie Gly Leu Gly lie Leu Lys Asp Glu Ala Thr val Lys Ser Met 

165 170 175 

ser Arg Phe Gly Asp Tyr Arg Glu Leu Leu Lys Gly Pro Leu Tyr Tyr 

180 185 190 

Ala Ala Thr lie Thr Leu Ala Ala lie He Tyr Trp Arg Thr Ser Pro 
195 200 205 

lie Ser lie Ala Ala lie Cys Asn Leu Cys Ala Gly Asp Gly Met Ala 
210 215 220 

Asp lie val Gly Arg Arg Leu Gly Gly Glu Lys lie Pro Tyr Asn Lys 
225 230 235 240 

Asn Lys Ser Phe Ala Gly Ser lie Ala Met Ala Thr Ala Gly Phe Leu 

245 250 255 
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Thr ser lie Gly Tyr Met Trp Tyr Phe ser Ser Phe Gly Phe lie Glu 

260 265 270 

Gly Ser Trp Lys Leu val Leu Gly Phe Leu Leu val Ser lie val Thr 
275 280 285 

Ala Phe val Glu ser Leu Pro lie Ser Thr Glu Leu Asp Asp Asn Leu 
290 295 300 

Thr val Pro Leu Thr Ser lie Leu val Gly Ser lie lie Leu 
305 310 315 

<210> 43 

<211> 319 

<212> PRT 

<213> Glycine max 

<220> 

<221> mi sc_f eature 
<222> (158). .(158) 

<223> xaa can be any naturally occurring amino acid 
<400> 43 

Met Met Phe Leu Ser Phe Asn Met lie Ser Gly Gly Asn Thr Leu Gin 
15 10 15 

Arg Phe Asp Pro val Ala Cys val Ser Ser val Pro Leu Leu Leu Ala 

20 25 30 

Pro Thr Thr Arg Pro Thr Phe His Phe Pro Ser Pro Phe Leu Ser Lys 
35 40 45 

Pro Lys Pro Thr Tyr Leu Phe Thr Ser Phe Ser Ser Ser Ser Ser Ser 
50 55 60 

Ser Ser Ser Phe Phe Ser Ser Thr Thr Pro Pro Arg Ser Thr Met Leu 
65 70 75 80 

His His Asp Pro Leu val Ser Asp val Tyr Ala Thr Ala lie Ser Gly 

85 90 95 

val val Ala Leu Ser Phe Leu Arg Leu Phe Gin Glu Thr Ala Lys Arg 

100 105 110 

Asp Leu Phe Asp Gin Lys Leu Asn Arg Lys Leu val His lie Ser lie 
115 120 125 

Gly Leu lie Phe Met Leu Cys Trp Pro Leu Phe Ser Thr Glu Thr Trp 
130 135 140 

Ala Ser Phe Phe Ala Ala Leu lie Pro Gly lie Asn lie xaa Arg Met 
145 150 155 160 
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Leu Val lie Gly Leu Gly lie Leu Lys Asp Glu Ala Thr val Lys Ser 

165 170 175 

Met ser Arg Phe Gly Asp Tyr Arg Glu Leu Leu Lys Gly Pro Leu Tyr 

180 185 190 

Tyr Ala Ala Thr He Thr Leu Ala Ala lie lie Tyr Trp Arg Thr ser 
195 200 205 

Pro lie ser lie Ala Ala lie cys Asn Leu cys Ala Gly Asp Gly Met 
210 215 220 

Ala Asp lie Val Gly Arg Arg Leu Gly Gly Glu Lys lie Pro Tyr Asn 
225 230 235 240 

Lys Asn Lys ser Phe Ala Gly Ser lie Ala Met Ala Thr Ala Gly Phe 

245 250 255 

Leu Thr Ser lie Gly Tyr Met Trp Tyr Phe Ser ser Phe Gly Phe lie 

260 265 270 

Glu Gly Ser Trp Lys Leu val Leu Gly Phe Leu Leu Val Ser lie val 
275 280 285 

Thr Ala Phe val Glu ser Leu Pro lie Ser Thr Glu Leu Asp Asp Asn 
290 295 300 

Leu Thr Val Pro Leu Thr ser lie Leu Val Gly Ser lie He Leu 
305 310 315 



<210> 44 

<211> 292 

<212> PRT 

<213> Glycine max 

<220> 

<221> mi sc_f eature 
<222> (148). .(148) 

<223> Xaa can be any naturally occurring amino acid 
<400> 44 

Met Ala Ala Ala Ala Ala Trp Thr Gly Ala Ala Ser Pro Asn Ser Leu 
15 10 15 

Leu Leu ser Arg Ser Pro Pro His Ala Ala Ala Leu Ala Pro ser Pro 

20 25 30 

Gly Ser Ser Met Arg Arg Arg Leu Leu Leu Gly val Gly Thr Pro Ala 
35 40 45 



val Ala Ala Leu Ala Ala Ala Ala Pro Pro Ala val Leu Gin Asp Gly 
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50 55 60 

Ala Val Thr val Leu lie Thr Ala Gly Ala Tyr Ser Leu val Arg val 
65 70 75 80 

Phe Asp Glu Leu Thr Glu Arg Ara Leu lie Glu Lys Ser Leu Ser Arg 

85 ~ 90 95 

Lys val val His val Leu Ser Gly Val Leu Phe Met Ser Ser Trp Pro 

100 105 110 

Leu Phe Ser Asn Ser Thr Glu Ala Arg Tyr Phe Ala Ala val Val Pro 
115 120 125 

Phe Leu Asn ser Met Arg Leu Leu lie Tyr Gly Leu Arg Leu Tyr Thr 
130 135 140 

Asp Glu Ala xaa Glu Leu Leu Arg Gly Pro Leu Tyr Tyr val Leu val 
145 150 155 160 

Leu Leu Phe Ser val Leu val Phe Trp Arg Glu Ser Pro lie Gly lie 

165 170 175 

val Ser Leu Ser Met Met Ser Gly Gly Asp Gly Phe Ala Asp lie val 

180 185 190 

Gly Arg Arg Tyr Gly Ser Ala Lys Leu Pro Phe Asn Arg Lys Lys Ser 
195 200 205 

Trp Ala Gly ser lie Ser Met Phe lie Ser Gly Phe Leu Leu Ser Ala 
210 215 220 

Met Met Met Leu Tyr Phe Ser Ser Leu Gly Tyr lie Asp Val lie Trp 
225 230 235 240 

Glu Glu Ala Leu Gly Lys Leu Ala Leu val Ala Leu Ala Ala Thr val 

245 250 255 

Val Glu cys Val Pro Val Thr Glu Val val Asp Asp Asn lie Ser val 

260 265 270 

Pro Leu Ala Thr Met Leu val Ala Phe Leu Leu Phe Ser ser Asn Arg 
275 280 285 

Thr lie Val Asn 
290 

<210> 45 
<211> 302 
<212> PRT 
<213> Glycine max 
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<400> 45 

Met Thr Leu Leu ser ser His Leu Leu val Phe Ser Ala val His His 
15 10 15 

Arg Ala Pro Pro Thr Thr Thr Thr Arg Asn Ser Pro Thr Thr Asn His 

20 25 30 

Thr val Arg Phe Leu Cys ser Pro Gly val Pro Pro Ala val Arg Leu 
35 40 45 

Asp Gin Arg Leu Pro Arg Phe Val val Pro Gly Ala Gly Ala Glu Asp 
50 55 60 

Leu Leu Tyr Asn Ala Gly Ala Thr val Gly val Leu Gly Gly Gly Tyr 
65 70 75 80 

Ala Leu val Arg Ala Phe Asp Glu Leu Thr Arg Arg Asn lie Leu Gin 

85 90 95 

Gin Gly Leu Ser Arg Lys Leu Val His lie Leu Ser Gly Leu Leu Phe 

100 105 110 

Leu val Ser Trp Pro lie Phe Ser Asn Ser Pro Lys Ala Arg Tyr Phe 
115 120 125 

Ala Ala Phe Val Pro Leu val Asn Cys Leu Arg Leu Leu val Asn Gly 
130 135 140 

Leu Ser Leu Ala Ser Asp Glu Gly Leu lie Lys Ser val Thr Arg Glu 
145 150 155 160 

Gly Asp Pro Leu Glu Leu Leu Arg Gly Pro Leu Tyr Tyr val Leu lie 

165 170 175 

Leu lie Leu Ser Ala Leu val Phe Trp Arg Glu ser Pro lie Gly val 

180 185 190 

lie Ser Leu Ala Met Met Cys Ala Gly Asp Gly lie Ala Asp lie lie 
195 200 205 

Gly Arg Arg Tyr Gly Ser Met Lys lie Pro Tyr Asn Glu His Lys ser 
210 215 220 

Leu Ala Gly ser Met Ser Met Leu val Phe Gly Phe Leu val Ser lie 
225 230 235 240 

Gly Met Leu Tyr Tyr Tyr Ser Val Leu Gly His Val Gin Leu Asp Trp 

245 250 255 

Ala Ser Thr Leu Pro Arg val Ala Phe lie ser Phe val Ala Thr Leu 

260 265 270 
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val Glu Ser Leu Pro lie Thr Lys val val Asp Asp Asn lie Ser Val 
275 280 285 

Pro Leu Ala Thr Met Ala val Ala Phe Phe Thr Phe His His 
290 295 300 

<210> 46 

<211> 314 

<212> PRT 

<213> Oryza sativa 

<400> 46 

Met Ala Ala Ala Ala Arg Pro Val Asp val Val Arg His Phe Pro Cys 
15 10 15 

Ser ser Ser val Ala Ala Ser Ser Ser Leu Leu Leu Ser Arg Ser Lys 

20 25 30 

Ser Arg Leu Ala Ser Pro Ala Ala Ala Ala Ala Ser ser Met Arg Arg 
35 40 45 

Arg Leu val Leu Gly val Gly Ala Ala Ala Ala Pro Ala val Ala Ala 
50 55 60 

Leu Ala Ala Ser Ala Thr Pro Ala Ala Leu Arg Asp cys Ala Ala Thr 
65 70 75 80 

Leu Leu lie Thr Ala Gly Ala Tyr Ser Leu val Arg Ala Phe Asp Gly 

85 90 95 

Leu Thr Ala Arg Arg Leu lie Glu Gin Asn Leu Ser Arg Lys lie Val 

100 105 110 

His val Leu Ser Gly val Leu Phe Met Ser Ser Trp Pro Leu Phe Ser 
115 120 125 

Asn Ser Thr Glu Ala Arg Phe Phe Ala Ala lie val Pro Leu Leu Asn 
130 135 140 

Cys lie Arg Leu Leu Thr Tyr Gly Leu Arg Leu Ser Thr Asp Glu Ala 
145 150 155 160 

Leu val Lys Ser Val Thr Arg Glu Gly Lys Pro Glu Glu Leu Leu Arg 

165 170 175 

Gly Pro Leu Tyr Tyr val lie val Leu Leu val Ser val Leu val Phe 

180 185 190 

Trp Arg Gin Ser Pro lie Gly lie val Ser Leu Ser Met Met Ser Gly 
195 200 205 
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Gly Asp Gly Phe Ala Asp lie val Gly Arg Arg Tyr Gly Ser Ala Lys 
210 215 220 

Leu Pro Phe Asn Glu Asn Lys Ser Trp lie Gly Ser lie Ser Met Phe 
225 230 235 240 

lie Ser Gly Phe Leu Leu Ser Ala Leu Met Leu Phe Tyr Phe Ser Cys 

245 250 255 

Leu Gly Tyr Phe Thr val cys Trp Asp Leu Ala Leu Gly Lys Leu Ala 

260 265 270 

Leu val Ala Leu Ala Ala Thr val Val Glu Cys lie Pro Val Asn Asp 
275 280 285 

val val Asp Asp Asn lie Ser val Pro Leu Ala Thr Met Leu Ala Ala 
290 295 300 

Tyr Leu Leu Phe Gly Tyr Ser Ser Cys Cys 
305 310 



<210> 47 

<211> 269 

<212> PRT 

<213> Oryza sativa 

<400> 47 

Met Arg Arg Arg Leu val Leu Gly val Gly Ala Ala Ala Ala Pro Ala 
15 10 15 

val Ala Ala Leu Ala Ala Ser Ala Thr Pro Ala Ala Leu Arg Asp Cys 

20 25 30 

Ala Ala Thr Leu Leu lie Thr Ala Gly Ala Tyr Ser Leu val Arg Ala 
35 40 45 

Phe Asp Gly Leu Thr Ala Arg Arg Leu lie Glu Gin Asn Leu Ser Arg 
50 55 60 

Lys lie val His val Leu Ser Gly Val Leu Phe Met ser Ser Trp Pro 
65 70 75 80 

Leu Phe Ser Asn Ser Thr Glu Ala Arg Phe Phe Ala Ala lie val Pro 

85 90 95 

Leu Leu Asn Cys lie Arg Leu Leu Thr Tyr Gly Leu Arg Leu Ser Thr 

100 105 110 

Asp Glu Ala Leu val Lys Ser val Thr Arg Glu Gly Lys Pro Glu Glu 
115 120 125 
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Leu Leu Arg Gly Pro Leu Tyr Tyr val lie val Leu Leu val Ser val 
130 135 140 

Leu val Phe Trp Arg Gin ser Pro lie Gly lie val Ser Leu Ser Met 
145 150 155 160 

Met Ser Gly Gly Asp Gly Phe Ala Asp lie val Gly Arg Arg Tyr Gly 

165 170 175 

Ser Ala Lys Leu Pro Phe Asn Glu Asn Lys Ser Trp lie Gly Ser lie 

180 185 190 

Ser Met Phe lie ser Gly Phe Leu Leu Ser Ala Leu Met Leu Phe Tyr 
195 200 205 

Phe Ser Cys Leu Gly Tyr Phe Thr Val Cys Trp Asp Leu Ala Leu Gly 
210 215 220 

Lys Leu Ala Leu Val Ala Leu Ala Ala Thr val val Glu Cys lie Pro 
225 230 235 240 

val Asn Asp val val Asp Asp Asn lie Ser val Pro Leu Ala Thr Met 

245 250 255 

Leu Ala Ala Tyr Leu Leu Phe Gly Tyr Ser ser Cys Cys 

260 265 

<210> 48 

<211> 803 

<212> PRT 

<213> Oryza sativa 

<400> 48 

Met Ala Gly Gly Gly Gly Lys Ser val Ala Ala Ala Leu Ala Met Ala 
15 10 15 

Cys Phe Leu Leu lie Leu Ala Ala Phe Ala Pro Pro Ala Ala Ala Ala 

20 25 30 

Pro Pro Asp lie Met ser lie lie Arg Tyr Asn Ala Glu His Gly Val 
35 40 45 

Arg Gly Leu Glu Arg Thr Glu Ala Glu Ala Arg Ala Ala Tyr Asp Leu 
50 55 60 

Trp Leu Ala Arg His Arg Arg Gly Gly Gly Gly Gly Ser Arg Asn Gly 
65 70 75 80 

Phe lie Gly Glu His Glu Arg Arg Phe Arg val Phe Trp Asp Asn Leu 

85 90 95 

Lys Phe val Asp Ala His Asn Ala Arg Ala Asp Glu Arg Gly Gly Phe 
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105 110 



Arg Leu Gly Met Asn Arg Phe Ala Asp Leu Thr Asn Gly Glu Phe Arg 
115 120 125 

Ala Thr Tyr Leu Gly Thr Thr Pro Ala Glv Arg Gly Arg Arg val Gly 
130 135 ' 140 

Glu Ala Tyr Arg His Asp Gly Val Glu Ala Leu Pro Asp Ser val Asp 
145 150 155 160 

Trp Arg Asp Lys Gly Ala Val val Ala Pro Val Lys Asn Gin Gly Gin 

165 170 175 

Cys Gly Ser cys Trp Ala Phe Ser Ala val Ala Ala val Glu Gly lie 

180 185 190 

Asn Lys lie Val Thr Gly Glu Leu Val Ser Leu Ser Glu Gin Glu Leu 
195 200 205 

val Glu Cys Ala Arg Asn Gly Gin Asn Ser Gly Cys Asn Gly Gly lie 
210 215 220 

Met Asp Asp Ala Phe Ala Phe lie Ala Arg Asn Gly Gly Leu Asp Thr 
225 230 235 240 

Glu Glu Asp Tyr Pro Tyr Thr Ala Met Asp Gly Lys Cys Asn Leu Ala 

245 250 255 

Lys Arg Ser Arg Lys val val Ser lie Asp Gly Phe Glu Asp val Pro 

260 265 270 

Glu Asn Asp Glu Leu ser Leu Gin Lys Ala val Ala His Gin Pro val 
275 280 285 

Ser val Ala lie Asp Ala Gly Gly Arg Glu Phe Gin Leu Tyr Asp ser 
290 295 300 

Gly Val Phe Thr Gly Arg Cys Gly Thr Asn Leu Asp His Gly val val 
305 310 315 320 

Ala val Gly Tyr Gly Thr Asp Ala Ala Thr Gly Ala Ala Tyr Trp Thr 

325 330 335 

val Arg Asn ser Trp Gly Pro Asp Trp Gly Glu Asn Gly Tyr lie Arg 

340 345 350 

Met Glu Arg Asn Val Thr Ala Arg Thr Gly Lys Cys Gly lie Ala Met 
355 360 365 



Met Ala Ser Tyr Pro lie Lys Lys Gly Pro Asn Pro Lys Pro Ser Pro 
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370 375 380 

Pro ser Pro Ala Pro Ser Pro Pro Gin Gin cys Asp Arg Tyr Ser Lys 
385 390 395 400 

Cys Pro Ala Gly Thr Thr Cys Cys Cys Asn Tyr Gly lie Arg Asn His 

405 410 415 

Cys lie val Trp Gly cys cys Pro val Glu Gly Ala Thr Cys Cys Lys 

420 425 430 

Asp His Ser Thr Cys Cys Pro Lys Glu Tyr Pro val Cys Asn Ala Lys 
435 440 445 

Ala Arg Thr Cys Ser Lys Ser Lys Asn Ser Pro Tyr Asn val Glu Ala 
450 455 460 

Leu lie Arg Thr Pro Ala Ala Met Ala Arg ser val Pro Glu Gin Pro 
465 470 475 480 

Asp Ser lie Ser Phe Ser val Tyr Arg Met Ala Ala Ala Ala Arg Pro 

485 490 495 

Val Asp val Val Arg His Phe Pro Cys Ser Ser ser Val Ala Ala Ser 

500 505 510 

ser ser Leu Leu Leu Ser Arg Ser Lys Ser Arg Leu Ala Ser Pro Ala 
515 520 525 

Ala Ala Ala Ala ser ser Met Arg Arg Arg Leu val Leu Gly val Gly 
530 535 540 

Ala Ala Ala Ala Pro Ala Val Ala Ala Leu Ala Ala ser Ala Thr Pro 
545 550 555 560 

Ala Ala Leu Arg Asp Cys Ala Ala Thr Leu Leu lie Thr Ala Gly Ala 

565 570 575 

Tyr ser Leu val Arg Ala Phe Asp Gly Leu Thr Ala Arg Arg Leu lie 

580 585 590 

Glu Gin Asn Leu Ser Arg Lys lie val His val Leu ser Gly val Leu 
595 600 605 

Phe Met ser ser Trp pro Leu Phe Ser Asn Ser Thr Glu Ala Arg Phe 
610 615 620 

Phe Ala Ala lie val Pro Leu Leu Asn Cys lie Arg Leu Leu Thr Tyr 
625 630 635 640 

Gly Leu Arg Leu Ser Thr Asp Glu Ala Leu val Lys ser Val Thr Arg 
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645 650 655 

Glu Gly Lys Pro Glu Glu Leu Leu Arg Gly Pro Leu Tyr Tyr val lie 

660 665 670 

Val Leu Leu val ser val Leu val Phe Tro Arg Gin Ser Pro lie Gly 
675 680 685 

lie val Ser Leu Ser Met Met Ser Gly Gly Asp Gly Phe Ala Asp lie 
690 695 700 

val Gly Arg Arg Tyr Gly Ser Ala Lys Leu Pro Phe Asn Glu Asn Lys 
705 710 715 720 

Ser Trp lie Gly Ser lie Ser Met Phe He Ser Gly Phe Leu Leu Ser 

725 730 735 

Ala Leu Met Leu Phe Tyr Phe Ser Cys Leu Gly Tyr Phe Thr val Cys 

740 745 750 

Trp Asp Leu Ala Leu Gly Lys Leu Ala Leu val Ala Leu Ala Ala Thr 
755 760 765 

Val val Glu cys lie Pro val Asn Asp Val val Asp Asp Asn lie Ser 
770 775 780 

Val Pro Leu Ala Thr Met Leu Ala Ala Tyr Leu Leu Phe Gly Tyr Ser 
785 790 795 800 



Ser Cys Cys 



<210> 49 

<211> 657 

<212> PRT 

<213> Oryza sativa 

<400> 49 

Met Asn Arg Phe Ala Asp Leu Thr Asn Gly Glu Phe Arg Ala Thr Tyr 
15 10 15 

Leu Gly Thr Thr Pro Ala Gly Arg Gly Arg Arg val Gly Glu Ala Tyr 

20 25 30 

Arg His Asp Gly val Glu Ala Leu Pro Asp Ser val Asp Trp Arg Asp 
35 40 45 

Lys Gly Ala val Val Ala Pro val Lys Asn Gin Gly Gin Cys Gly Ser 
50 55 60 

Cys Trp Ala Phe Ser Ala val Ala Ala val Glu Gly lie Asn Lys lie 
65 70 75 80 
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val Thr Gly Glu Leu val Ser Leu Ser Glu Gin Glu Leu val Glu Cys 

85 90 95 

Ala Arg Asn Gly Gin Asn Ser Gly Cys Asn Gly Gly lie Met Asp Asp 

100 105 110 

Ala Phe Ala Phe lie Ala Arg Asn Gly Gly Leu Asp Thr Glu Glu Asp 
115 120 125 

Tyr Pro Tyr Thr Ala Met Asp Gly Lys Cys Asn Leu Ala Lys Arg Ser 
130 135 140 

Arg Lys Val val Ser lie Asp Gly Phe Glu Asp val Pro Glu Asn Asp 
145 150 155 160 

Glu Leu ser Leu Gin Lys Ala Val Ala His Gin pro val Ser val Ala 

165 170 175 

lie Asp Ala Gly Gly Arg Glu Phe Gin Leu Tyr Asp Ser Gly val Phe 

180 185 190 

Thr Gly Arg Cys Gly Thr Asn Leu Asp His Gly Val val Ala Val Gly 
195 200 205 

Tyr Gly Thr Asp Ala Ala Thr Gly Ala Ala Tyr Trp Thr Val Arg Asn 
210 215 220 

Ser Trp Gly Pro Asp Trp Gly Glu Asn Gly Tyr lie Arg Met Glu Arg 
225 230 235 240 

Asn Val Thr Ala Arg Thr Gly Lys Cys Gly lie Ala Met Met Ala Ser 

245 250 255 



Tyr Pro lie Lys Lys Gly Pro Asn Pro Lys Pro Ser Pro Pro ser pro 

260 265 270 

Ala Pro Ser Pro Pro Gin Gin Cys Asp Arg Tyr Ser Lys Cys Pro Ala 
275 280 285 

Gly Thr Thr Cys Cys Cys Asn Tyr Gly lie Arg Asn His Cys lie Val 
290 295 300 

Trp Gly Cys Cys Pro val Glu Gly Ala Thr Cys Cys Lys Asp His Ser 
305 310 315 320 

Thr Cys Cys Pro Lys Glu Tyr Pro Val Cys Asn Ala Lys Ala Arg Thr 

325 330 335 

Cys Ser Lys Ser val Tyr Arg Met Ala Ala Ala Ala Arg Pro val Asp 

340 345 350 
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val val Arg His Phe Pro Cys ser ser Ser val Ala Ala Ser ser ser 
355 360 365 

Leu Leu Leu Ser Arg Ser Lys Ser Arg Leu Ala Ser Pro Ala Ala Ala 
370 375 380 

Ala Ala Ser ser Met Arg Arg Arg Leu val Leu Gly val Gly Ala Ala 
385 390 395 400 

Ala Ala Pro Ala val Ala Ala Leu Ala Ala Ser Ala Thr Pro Ala Ala 

405 410 415 

Leu Arg Asp Cys Ala Ala Thr Leu Leu lie Thr Ala Gly Ala Tyr Ser 

420 425 430 

Leu val Arg Ala Phe Asp Gly Leu Thr Ala Arg Arg Leu lie Glu Gin 
435 440 445 

ash Leu Ser Arg Lys lie val His val Leu Ser Gly val Leu Phe Met 
450 455 460 

Ser Ser Trp Pro Leu Phe Ser Asn Ser Thr Glu Ala Arg Phe Phe Ala 
465 470 475 480 

Ala lie val Pro Leu Leu Asn Cys lie Arg Leu Leu Thr Tyr Gly Leu 

485 490 495 

Arg Leu Ser Thr Asp Glu Ala Leu Val Lys Ser val Thr Arg Glu Gly 

500 505 510 

Lys Pro Glu Glu Leu Leu Arg Gly Pro Leu Tyr Tyr val lie val Leu 
515 520 525 

Leu val Ser val Leu val Phe Trp Arg Gin Ser Pro lie Gly lie val 
530 535 540 

Ser Leu Ser Met Met Ser Gly Gly Asp Gly Phe Ala Asp lie val Gly 
545 550 555 560 

Arg Arg Tyr Gly Ser Ala Lys Leu Pro Phe Asn Glu Asn Lys Ser Trp 

565 570 575 

lie Gly Ser lie Ser Met Phe lie Ser Gly Phe Leu Leu Ser Ala Leu 

580 585 590 

Met Leu Phe Tyr Phe Ser Cys Leu Gly Tyr Phe Thr val Cys Trp Asp 
595 600 605 



Leu Ala Leu Gly Lys Leu Ala Leu val Ala Leu Ala Ala Thr val Val 
610 615 620 
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Glu Cys He Pro val Asn Asp val val Asp Asp Asn lie Ser val Pro 
625 630 635 640 

Leu Ala Thr Met Leu Ala Ala Tyr Leu Leu Phe Gly Tyr Ser ser Cys 

645 650 655 



Cys 



<210> 50 

<211> 246 

<212> PRT 

<213> Oryza sativa 

<400> 50 

Met Ala Ala Ala lie Pro Pro Glu Ala Ser Gly Leu Ala His Asp Leu 
15 10 15 

Gly Ser Ala Ala val Thr Ala Gly val Ala Leu Ala Leu Leu Arg Phe 

20 25 30 

Phe Glu Glu Leu Ala Lys Arg Gly Val Phe Glu Gin Lys Leu Asn Arg 
35 40 45 

Lys Leu val His lie Thr lie Gly Met val Phe Leu Leu Phe Trp Pro 
50 55 60 

Leu Phe Ser ser Gly Ser Tyr Ala Pro Phe Leu Ala Ala val Ala Pro 
65 70 75 80 

Gly lie Asn lie lie Arg Met Leu Leu Leu Gly Leu Gly Val Met Lys 

85 90 95 

Asn Glu Ala Met val Lys Ser Met Ser Arg Ser Gly Asp Pro Arg Glu 

100 105 110 

Leu Leu Lys Gly Pro Leu Tyr Tyr Ala Thr Thr lie Thr Phe Ala Thr 
115 120 125 

Ser He Phe Trp Arg Thr Ser Pro lie Ala lie Ala Leu He Cys Asn 
130 135 140 

Leu Cys Ala Gly Asp Gly lie Ala Asp lie Val Gly Arg Arg Leu Gly 
145 150 155 160 

Gin Glu Lys Leu Pro Tyr Asn Pro Asn Lys Ser Tyr Ala Gly Ser lie 

165 170 175 

Ala Met Ala Leu Ala Gly Phe Met Ala Ser lie Gly Tyr Met His Tyr 

180 ' 185 190 
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Phe Gin ser Phe Gly Phe lie Glu Glu Ser Trp ser Leu Ala Phe Gly 
195 200 205 



Phe Leu Val Val Ser Val Thr Ala Ala Leu val Glu Ser His Pro lie 
210 215 220 

Ser Thr His Leu Asp Asp Asn Leu Thr val Pro Leu Thr Ser Phe Leu 
225 230 235 240 

val Gly Ser Leu val Phe 

245 



<210> 51 

<2U> 271 

<212> PRT 

<213> Oryza sativa 

<400> 51 

Met Glu Ser Pro val Leu Arg Asp Ala Gly Ala Ala val Leu Thr Gly 
15 10 15 

Ala Thr Ala Leu Ala val Leu Arg Phe Trp Glu Glu val Gly Asn Arg 

20 25 30 

Ala Leu Leu Asp Gin Lys Leu Cys Arg Lys Leu val His lie Thr val 
35 40 45 

Gly Leu val Tyr Phe Leu Met Trp Pro Leu Phe ser Ala Asp Asp val 
50 55 60 

Tyr Ala Pro Phe Leu Ala Ser lie val lie Ala Phe Asn lie lie Lys 
65 70 75 80 

val Thr Leu lie Gly Leu Gly lie val Lys Asp Asp Gly val lie Asn 

85 90 95 

Ser Met Thr Arg Asn Gly Asp Pro Arg Glu Leu Leu Lys Gly Pro Leu 

100 105 110 

Tyr Tyr Ala Cys Ala Met Thr Leu Ala Thr val lie Phe Trp Arg Thr 
115 120 125 

Ser Pro lie Ser lie Ala Val lie Cys Asn Leu Cys Ala Gly Asp Gly 
130 135 140 

Val Ala Asp lie Ala Gly Arg Gin Leu Gly Arg lie Lys Leu Pro Tyr 
145 150 155 160 

Asn Pro Asp Lys Ser Tyr Ala Gly Ser lie Ala Met Phe Leu Ala Gly 

165 170 175 
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Phe Leu Ala Ser lie Leu Tyr Met Cys Tyr Phe His Leu Phe Gly Phe 

180 185 190 

Val Glu Glu Ser Trp Thr Met val lie Ala Phe Gly Val Thr ser Leu 
195 200 205 

Ser Ala Ala lie val Glu ser Leu Pro lie Ser Thr Arg Leu Asp Asp 
210 215 220 

Asn Leu Thr val Pro Leu Ala ser val Leu lie Gly val Leu val Phe 
225 230 235 240 

Tyr Tyr lie Gly Ala Arg Asn Leu cys cys Met ser Ala Asp Ser Ser 

245 250 255 

Asp He Ser Ala Leu val Gin Asn Gin Met Phe Leu Gly Arg Phe 

260 265 270 



<210> 52 

<211> 271 

<212> PRT 

<213> Oryza sativa 

<400> 52 

Met Glu Ser Gin val Leu Arg Asp Ala Gly Ala Ala Val Leu Thr Gly 
15 10 15 

Ala Thr Ala Leu Ala val Leu Arg Phe Trp Glu Glu val Gly Asn Arg 

20 25 30 

Ala Leu Leu Asp Gin Lys Leu Cys Arg Lys Leu Val His lie Thr Val 
35 40 45 

Gly Leu val Tyr Phe Leu Met Trp Pro Leu Phe Ser Ala Asp Asp val 
50 55 60 

Tyr Ala Pro Phe Leu Ala Ser lie val lie Ala Phe Asn lie lie Lys 
65 70 75 80 

val Thr Leu lie Gly Leu Gly lie val Lys Asp Asp Gly Val lie Asn 

85 90 95 

ser Met Thr Arg Asn Gly Asp Pro Arg Glu Leu Leu Lys Gly Pro Leu 

100 105 110 

Tyr Tyr Ala Cys Ala Met Thr Leu Ala Thr val lie Phe Trp Arg Thr 
115 120 125 

Ser Pro He Ser lie Ala val lie Cys Asn Leu cys Ala Gly Asp Gly 
130 135 140 



val Ala Asp lie Ala Gly Arg Gin Leu Gly Arg lie Lys Leu Pro Tyr 
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145 150 155 160 

Asn Pro Asp Lys Ser Tyr Ala Gly ser lie Ala Met Phe Leu Ala Gly 

165 170 175 

Phe Leu Ala ser He Leu Tvr Met Cys Tyr Phe His Leu Phe Gly Phe 

180 ' 185 190 

val Glu Glu Ser Trp Thr Met val lie Ala Phe Gly Val Thr ser Leu 
195 200 205 

Ser Ala Ala lie val Glu Ser Leu Pro lie ser Thr Arg Leu Asp Asp 
210 215 220 

Asn Leu Thr val Pro Leu Ala ser val Leu lie Gly val Leu val Phe 
225 230 235 240 

Tyr Tyr lie Gly Ala Arg Asn Leu Cys cys Met Ser Ala Asp ser ser 

245 250 255 

Asp lie ser Ala Leu val Gin Asn Gin Met Phe Leu Gly Arg Phe 

260 265 270 

<210> 53 
<211> 205 
<212> PRT 

<213> Sorghum bicolor 
<400> 53 

Met Ala Ala Ala Thr Ala Trp Pro Gly Ala Ala Ala Ser Asn Ser Leu 
15 10 15 

Leu Leu ser Arg Ser Pro Pro His Ala Ala Ala Ala Ala Leu Ala Leu 

20 25 30 

Ala Pro Ser Pro Gly Ser Ser Met Arg Arg Arg Leu lie Leu Gly val 
35 40 45 

Gly Thr Pro Ala val Ala Ala Leu Ala Ala Ala Ala Pro Pro Ala val 
50 55 60 

Leu Gin Asp Gly Ala Val Thr Val Leu lie Thr Ala Gly Ala Tyr ser 
65 70 75 80 

Leu Val Arg Val Phe Asp Glu Leu Thr Glu Arg Arg Leu lie Glu Lys 

85 90 95 

Ser Leu ser Arg Lys val val His val Leu Ser Gly val Leu Phe Met 

100 105 110 

Ser ser Trp Pro Leu Phe Ser Asn ser Thr Glu Ala Arg Tyr Phe Ala 
115 120 125 
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Ala val val Pro Leu Leu Asn ser He Arg Leu Leu lie Tyr Gly Leu 
130 135 140 

Arg Leu Tyr Thr Asp Glu Ala Leu val Lys Ser Val Thr Arg Glu Gly 
145 150 155 160 

Lys Pro Glu Glu Leu Leu Arg Gly Pro Leu Tyr Tyr Val Leu val Leu 

165 170 175 

Leu Phe Ser val Leu val Phe Trp Arg Glu ser Pro val Gly He Val 

180 185 190 

Ser Leu Ser Met Met ser Gly Gly Asp Gly Phe Ala Asp 
195 200 205 



<210> 54 
<211> 202 
<212> PRT 

<213> Sorghum bicolor 
<220> 

<221> mi sc_f eature 
<222> (18).. (18) 

<223> xaa can be any naturally occurring amino acid 
<400> 54 

Lys Leu Ser Arg Lys Leu val His lie Ser val Gly Leu val Phe Leu 
15 10 15 

Leu Xaa Trp Pro Leu Phe Ser Ser Gly Trp Tyr Ala Pro Phe Leu Ala 

20 25 30 

Ala Leu Ala Pro Gly val Asn val lie Arg Met Leu Leu Leu Gly Leu 
35 40 45 

Gly Leu Met Lys Asn Glu Ala Met val Lys Ser lie Ser Arg ser Gly 
50 55 60 

Asp Tyr Arg Glu Leu Leu Lys Gly Pro Leu Tyr Tyr Ala Thr Thr lie 
65 70 75 80 

Thr Phe Ala Thr Ser val Leu Trp Arg Thr Ser Pro val Ala lie Ala 

85 90 95 

Leu lie cys Asn Leu cys Ala Gly Asp Gly lie Ala Asp val val Gly 

100 105 110 

Arg Arg Leu Gly Lys Glu Lys Leu Pro Tyr Asn Pro Asn Lys Ser Tyr 
115 120 125 



Ala Gly Ser lie Ala Met Ala val Ala Gly Phe Leu Ala Ser val Gly 
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135 140 



Tyr Met His Tyr Phe His Thr Phe Gly Phe lie Glu Glu Thr Trp Tyr 
145 150 155 160 

Met Ala Leu Gly Phe Leu val val ser val Ala Ala Thr Leu val Glu 

165 170 175 

Ser His Pro lie Ser Thr Glu Leu Asp Asp Asn Leu Thr Val Pro Leu 

180 185 190 

Thr Ser Phe Leu Val Gly Ser Leu lie Phe 
195 200 

<210> 55 
<211> 191 
<212> PRT 

<213> Sorghum bicolor 
<400> 55 

Ser Thr ser Thr cys Ser Asn Ser Thr Glu Ala Arg Tyr Phe Ala Ala 
15 10 15 

val val Pro Leu Leu Asn Ser lie Arg Leu Leu lie Tyr Gly Leu Arg 

20 25 30 

Leu Tyr Thr Asp Glu Ala Leu val Lys Ser val Thr Arg Glu Gly Lys 
35 40 45 

Pro Glu Glu Leu Leu Arg Gly Pro Leu Tyr Tyr val Leu val Leu Leu 
50 55 60 

Phe Ser val Leu val Phe Trp Arg Glu Ser Pro val Gly lie val Ser 
65 70 75 80 

Leu Ser Met Met Ser Gly Gly Asp Gly Phe Ala Asp lie Val Gly Arg 

85 90 95 

Arg Tyr Gly Ser val Lys Leu Pro Phe Asn Lys Lys Lys Ser Trp Ala 

100 105 110 

Gly Ser lie Ser Met Phe lie Ser Gly Phe Leu Leu Ser Ala Met Met 
115 120 125 

Met Phe Tyr Phe Ser Ser Leu Gly Tyr lie Asp val lie Trp Gin Glu 
130 135 140 

Ala Leu Gly Lys Leu Ala Leu Val Ala Leu Ala Ala Thr val val Glu 
145 150 155 160 

Cys lie Pro val Thr Glu Val Val Asp Asp Asn lie Ser val Pro Leu 

165 170 175 
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Ala Thr Met Leu Val Ala Phe Leu Leu Phe Ser Ser Asn Ala Gin 

180 185 190 



<210> 56 
<211> 296 
<212> PRT 

<213> Triticum aestivum 
<400> 56 

Leu His Thr Arg Leu Arg Ser Arg Pro Leu Cys Ser Pro Thr Ser Ser 
15 10 15 

Ala Pro Thr val Ser Ser Ser Ser Ala Pro Pro Ser Leu Arg Phe Arg 

20 25 30 

Phe Gly Phe Pro Arg Arg Gly Cys Ala Ala Asp Arg ser Arg Arg Ala 
35 40 45 

Thr Thr Met Ala Ala val val Ser Pro Gly Asp Gly Gly Leu val His 
50 55 60 

Asp Leu val Ser Ser Gly Val Thr Ala Ala lie Ala Leu Gly Leu Leu 
65 70 75 80 

Arg Phe Phe Glu Glu Leu Ala Lys Arg Gly val Cys Asp Gin Lys Leu 

85 90 95 

Asn Arg Lys Leu val His lie Thr lie Gly Met Val Phe Leu Leu Phe 

100 105 110 

Trp Pro Leu Phe Ser Ser Gly Arg Tyr Ala Pro Phe Phe Ala Ala Leu 
115 120 125 

Ala Pro Gly lie Asn lie lie Arg Met Leu Leu Leu Gly Leu Gly lie 
130 135 140 

Met Lys Asn Glu Ala Met val Lys Ser Met ser Arg ser Gly Asp His 
145 150 155 160 

Arg Glu Leu Leu Lys Gly Pro Leu Tyr Tyr Ala Thr Thr lie Thr Leu 

165 170 175 

Ala Thr Ser Val Leu Trp Arg Thr Ser Pro lie Ala lie Ala Leu val 

180 185 190 

Cys Asn Leu cys Ala Gly Asp Gly lie Ala Asp val Val Gly Arg Arg 
195 200 205 

Leu Gly Lys Glu Lys Leu Pro Tyr Asn Pro Asn Lys Ser Tyr Ala Gly 
210 215 220 
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Ser He Ala Met Ala val Ala Gly Phe Leu Ala Ser lie Gly Tyr Met 
225 230 235 240 

His Tyr Phe His Ser Phe Gly Leu Met Glu Lys ser Trp Tyr Met Thr 

245 250 255 

Leu Gly Phe Leu val val Ser Val Ala Ala Ala Leu Val Glu Ser His 

260 265 270 

Pro lie Ser Thr Glu Leu Asp Asp Asn Leu Thr val Pro Leu Thr ser 
275 280 285 

Phe Leu val Gly ser Leu lie Leu 
290 295 



<210> 57 
<211> 292 
<212> PRT 

<213> Triticum aestivum 
<400> 57 

Leu Cys Glu Ser Val Cys Glu Leu Arg Gly Ala Ser Val Gly Gly Ser 
15 10 15 

Met Trp Pro Glu Ser Pro Pro Leu Arg Asp Ala Gly Ala Ala val Leu 

20 25 30 

Thr Gly Cys Val Ala Met Ala Val Leu Arg Phe Trp Glu Glu Val Gly 
35 40 45 

Asn Arg Ala Leu Leu Asp Gin Lys Leu Cys Arg Lys Leu val His lie 
50 55 60 

ser val Gly Leu Val Tyr Phe Leu Met Trp Pro Leu Phe Ser Ala Asp 
65 70 75 80 

Asp val Tyr Ala Pro Phe Leu Ala Ser lie val lie Ala Leu Asn lie 

85 90 95 

lie Lys Val lie Leu lie Gly ser Gly val val Lys Asp Asp Gly val 

100 105 110 

Val Asn Ser Met Thr Arg Asn Gly Asp Tyr Arg Glu Leu Leu Lys Gly 
115 120 125 

Pro Leu Tyr Tyr Ala Cys Thr lie Thr Leu Thr Thr Val lie Phe Trp 
130 135 140 

Arg Thr Ser pro lie ser lie Ala val lie cys Asn Leu Cys Ala Gly 
145 150 155 160 
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Asp Gly val Ala Asp lie Ala Gly Arg Arg Phe Gly His val Lys Leu 

165 170 175 

Pro His Asn Pro Asp Lys Ser Tyr Ala Gly Ser lie Ala Met Phe Phe 

180 185 190 

Ala Gly Phe val Ala Ser lie Leu Phe Met Cys Tyr Phe His Leu Phe 
195 200 205 

Gly Phe val Glu Gin ser Trp Thr Met val Ala Ala Phe Gly val Thr 
210 215 220 

Ser Leu Ala Ala Ala lie val Glu Ser Leu Pro val Ser Thr Leu Leu 
225 230 235 240 

Asp Asp Asn Leu Thr Thr Pro lie Ala Ser Ala Leu val Gly Ser Leu 

245 250 255 

Val Phe Tyr Tyr val Gly Gly Gly Gly Gly Ala Gly Ser Gly Asp Gly 

260 265 270 

Thr ser lie ser Ala Thr Ala Ala Met val Phe Ala Gly Ser Ser Tyr 
275 280 285 



Tyr Ser Glu Gly 
290 



<210> 58 
<211> 300 
<212> PRT 

<213> Triticum aestivum 
<400> 58 

Met Ala Ala Ala Arg Pro Ala Leu Pro Ser Ser Pro Thr Ser Leu Leu 
15 10 15 

Leu Ala Arg Ser Thr ser Ala Pro Asp Leu Ala Ala Arg Arg Pro Arg 

20 25 30 

Arg Trp Leu val Ala Ala Ala Gly val Pro Ala val Ala Gly Ala Leu 
35 40 45 

Ala Ala ser Ala ser Thr Pro Ala Ala Ser Met Leu Leu Arg Asp Gly 
50 55 60 

Gly Ala Thr Leu Leu val Thr Ala Gly Ala Tyr ser Leu val Arg Ala 
65 70 75 80 

Phe Asp Ala Leu Thr Glu Arg Arg Leu val Gin Gin Ser Leu Ser Arg 

85 90 95 

Lys val val His val Leu ser Gly val Phe Phe Met Ala Ser Trp Pro 
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100 105 110 

Leu Phe Ser Asn Ser Thr Ser Ala Arg Phe Phe Ala Ala Val val Pro 
115 120 125 

Phe Leu Asn Cys val Arg Leu Leu Thr Tyr Glv Leu Gly Phe Tyr Ser 
130 135 " 140 

Asp Glu Ala Leu Val Lys Ser val Thr Arg Glu Gly Lys Arg Glu Glu 
145 150 155 160 

Leu Leu Arg Gly Pro Leu Tyr Tyr val lie val Leu Leu lie lie Val 

165 170 175 

Leu val Phe Trp Arg Asp Ser Pro lie Gly lie val ser Leu ser Met 

180 185 190 

Met Ser Gly Gly Asp Gly Phe Ala Asp lie Val Gly Arg Arg Phe Gly 
195 200 205 

Ser Leu Lys Leu Pro Phe Asn Lys Lys Lys Ser Trp val Gly Ser Ala 
210 215 220 

Ala Met Phe lie ser Gly Phe Leu Leu ser Ala Leu Met Leu Ser Tyr 
225 230 235 240 

Phe Ser Trp Leu Gly Tyr lie His val Ser Trp Asp Gin Ala Leu Gly 

245 250 255 

Lys Leu val Leu Val Ala Leu Ala Ala Thr val val Glu cys lie Pro 

260 265 270 

Val Thr Asp val Val Asp Asp Asn lie Ser Val Pro Leu Ala Thr Met 
275 280 285 

Leu Val Ala Phe Leu Leu Phe Gly Asn Thr Ala Asn 
290 295 300 



<210> 59 

<211> 157 

<212> PRT 

<213> zea mays 

<400> 59 

Leu Ala Ala Leu Thr lie Thr Thr Leu Leu Leu Tyr Arg Glu Leu Leu 
15 10 15 

Arg Gly Pro Leu Tyr Tyr Val Leu val Leu Leu Phe Ser val Leu Val 

20 25 30 

phe Trp Arg Glu Ser pro lie Gly lie val Ser Leu Ser Met Met ser 
35 40 45 
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Gly Gly Asp Gly Phe Ala Asp lie Val Gly Arg Arg Tyr Gly Ser Ala 
50 55 60 

Lys Leu Pro phe Asn Arg Lys Lys ser Trp Ala Gly ser lie ser Met 

65 70 75 80 

Phe lie Ser Gly Phe Leu Leu Ser Ala Met Met Met Leu Tyr Phe ser 

85 90 95 

Ser Leu Gly Tyr lie Asp Val lie Trp Glu Glu Ala Leu Gly Lys Leu 

100 105 110 



Ala Leu val Ala Leu Ala Ala Thr val val Glu Cys Val Pro val Thr 
115 120 125 

Glu val val Asp Asp Asn lie ser val Pro Leu Ala Thr Met Leu val 
130 135 140 

Ala Phe Leu Leu Phe Ser Ser Asn Arg Thr lie Val Asn 
145 150 155 



<210> 60 

<211> 188 

<212> PRT 

<213> Zea mays 

<400> 60 

Ala Pro Pro Ala Ala Leu Gin Asp Gly Ala Val Thr val Leu lie Thr 
15 10 15 

Ala Gly Ala Tyr Ser Leu Val Arg val Phe Asp Glu Leu Thr Glu Arg 

20 25 30 

Arg Leu lie Glu Lys Ser Leu Ser Arg Lys Val Val His val Leu Ser 
35 40 45 

Gly val Leu Phe Met Ser Ser Trp Pro Leu Phe Ser Asn Ser Thr Glu 
50 55 60 

Ala Arg Tyr Phe Ala Ala val Val Pro Phe Leu Asn ser Met Arg Leu 
65 70 75 80 

Leu lie Tyr Gly Leu Arg Leu Tyr Thr Asp Glu Ala Leu Val Lys Ser 

85 90 95 

Val Thr Arg Glu Gly Lys Pro Glu Glu Leu Leu Arg Gly Pro Leu Tyr 

100 105 110 

Tyr val Leu val Leu Leu Phe ser val Leu val Phe Trp Arg Glu Ser 
115 120 125 

Page 60 



Ren-01-125.ST25.txt 

Pro lie Gly lie val Ser Leu Ser Met Met Ser Gly Gly Asp Gly Phe 
130 135 140 

Ala Asp lie val Gly Arg Arg Tyr Gly Ser Ala Lys Leu Pro Phe Asn 
145 150 155 160 

Arg Lys Lys Ser Trp Gly Arg Ser lie Ser Met Phe lie Ser cys Phe 

165 170 175 

Leu Leu Ser Ala Met Met Met Leu Tyr Phe Ser Ser 

180 185 



<210> 61 

<211> 303 

<212> PRT 

<213> Zea mays 

<400> 61 

Met Ala Ala Ala Ala Ala Trp Thr Gly Ala Ala Ser Pro Asn Ser Leu 
15 10 15 

Leu Leu Ser Arg Ser Pro Pro His Ala Ala Ala Leu Ala Pro Ser Pro 

20 25 30 

Gly Ser Ser Met Arg Arg Arg Leu Leu Leu Gly Val Gly Thr Pro Ala 
35 40 45 

val Ala Ala Leu Ala Ala Ala Ala Pro Pro Ala Val Leu Gin Asp Gly 
50 55 60 

Ala Val Thr val Leu lie Thr Ala Gly Ala Tyr Ser Leu val Arg val 
65 70 75 80 

Phe Asp Glu Leu Thr Glu Arg Arg Leu lie Glu Lys ser Leu Ser Arg 

85 90 95 

Lys val Val His val Leu Ser Gly val Leu Phe Met ser Ser Trp Pro 

100 105 110 

Leu Phe Ser Asn ser Thr Glu Ala Arg Tyr Phe Ala Ala val val Pro 
115 120 125 

Phe Leu Asn ser Met Arg Leu Leu lie Tyr Gly Leu Arg Leu Tyr Thr 
130 135 140 

Asp Glu Ala Leu Val Lys ser Val Thr Arg Glu Gly Lys Pro Glu Glu 
145 150 155 160 

Leu Leu Arg Gly Pro Leu Tyr Tyr val Leu val Leu Leu Phe Ser val 

165 170 175 
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Leu val Phe Trp Arg Glu Ser Pro lie Gly lie val Ser Leu Ser Met 

180 185 190 

Met Ser Gly Gly Asp Gly Phe Ala Asp lie val Gly Arg Arg Tyr Gly 
195 200 205 

Ser Ala Lys Leu Pro Phe Asn Arg Lys Lys Ser Trp Ala Gly Ser lie 
210 215 220 

Ser Met Phe lie Ser Gly Phe Leu Leu Ser Ala Met Met Met Leu Tyr 
225 230 235 240 

Phe Ser Ser Leu Gly Tyr lie Asp Val lie Trp Glu Glu Ala Leu Gly 

245 250 255 

Lys Leu Ala Leu val Ala Leu Ala Ala Thr val val Glu cys val Pro 

260 265 270 

val Thr Glu val Val Asp Asp Asn lie Ser Val Pro Leu Ala Thr Met 
275 280 285 

Leu val Ala Phe Leu Leu Phe Ser Ser Asn Arg Thr lie Val Asn 
290 295 300 



<210> 62 

<211> 267 

<212> PRT 

<213> Zea mays 

<400> 62 

Met Arg Arg Arg Leu Leu Leu Gly Val Gly Thr Pro Ala Val Ala Ala 
15 10 15 

Leu Ala Ala Ala Ala Pro Pro Ala Val Leu Gin Asp Gly Ala Val Thr 

20 25 30 

val Leu lie Thr Ala Gly Ala Tyr Ser Leu val Arg Val Phe Asp Glu 
35 40 45 

Leu Thr Glu Arg Arg Leu lie Glu Lys Ser Leu Ser Arg Lys val Val 
50 55 60 

His val Leu Ser Gly Val Leu Phe Met Ser Ser Trp Pro Leu Val Ser 
65 70 75 80 

Asn Ser Thr Glu Ala Arg Tyr Phe Ala Ala val val Pro Phe Leu Asn 

85 90 95 

Ser Met Arg Leu Leu lie Tyr Gly Leu Arg Leu Tyr Thr Asp Glu Ala 

100 105 110 

Leu val Lys Ser Val Thr Arg Glu Gly Lys Pro Glu Glu Leu Leu Arg 
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115 120 125 

Pro Leu Tyr Tyr Val Leu Val Leu Leu Phe Ser val Leu val Phe Trp 
130 135 140 

Arg Glu ser Pro i"!e G"!y lie Val Ser Leu Ser Met Met Ser Gly Gly 
145 150 155 160 

Asp Gly Phe Ala Asp lie val Gly Arg Arg Tyr Gly Ser Ala Lys Leu 

165 170 175 

Pro Phe Asn Arg Lys Lys Ser Trp Ala Gly Ser lie Ser Met Phe lie 

180 185 190 

Ser Gly Phe Leu Leu Ser Ala Met Met Met Leu Tyr Phe Ser ser Leu 
195 200 205 

Gly Tyr lie Asp val lie Trp Glu Glu Ala Leu Gly Lys Leu Ala Leu 
210 215 220 

Val Ala Leu Ala Ala Thr Val val Glu Cys val Pro val Thr Glu val 
225 230 235 240 

Val Asp Asp Asn lie Ser val Pro Leu Ala Thr Met Leu val Ala Phe 

245 250 255 

Leu Leu Phe Ser Ser Asn Arg Thr lie Val Asn 

260 265 



<210> 63 

<211> 236 

<212> PRT 

<213> zea mays 

<400> 63 

Ala Arg Gly Thr Ala Gly Ala Tyr Ser Leu val Arg Val Phe Asp Glu 
15 10 15 

Leu Thr Glu Arg Arg Leu lie Glu Lys Ser Leu Ser Arg Lys Val val 

20 25 30 

His val Leu ser Gly val Leu Phe Met Ser Ser Trp Pro Leu Phe Ser 
35 40 45 

Asn Ser Thr Glu Ala Arg Tyr Phe Ala Ala val Val Pro Phe Leu Asn 
50 55 60 

Ser Met Arg Leu Leu lie Tyr Gly Leu Arg Leu Tyr Thr Asp Glu Ala 
65 70 75 80 

Leu val Lys ser val Thr Arg Glu Gly Lys Pro Glu Glu Leu Leu Arg 

85 90 95 
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Gly Pro Leu Tyr Tyr val Leu val Leu Leu Phe Ser val Leu val Phe 

100 105 110 

Trp Arg Glu Ser Pro lie Gly lie val ser Leu ser Met Met Ser Gly 
115 120 125 

Gly Asp Gly Phe Ala Asp lie Val Gly Arg Arg Tyr Gly Ser Ala Lys 
130 135 140 

Leu Pro Phe Asn Arg Lys Lys Ser Trp Ala Gly Ser lie Ser Met Phe 
145 150 155 160 

lie Ser Gly Phe Leu Leu Ser Ala Met Met Met Leu Tyr Phe Ser Ser 

165 170 175 

Leu Gly Tyr lie Asp val lie Trp Glu Glu Ala Leu Gly Lys Leu Ala 

180 185 190 

Leu val Ala Leu Ala Ala Thr val val Glu Cys val Pro val Thr Glu 
195 200 205 

val val Asp Asp Asn lie Ser val Pro Leu Ala Thr Met Leu val Ala 
210 215 220 

Phe Leu Leu Phe ser ser Asn Arg Thr lie val Asn 
225 230 235 



<210> 64 

<211> 302 

<212> PRT 

<213> zea mays 

<400> 64 

Leu Ser Tyr Ser Thr His Arg Ala His Leu Leu Gin Ser Arg Pro Leu 
15 10 15 

Ser Pro Ser Pro Thr Val Pro Ala Gly Ala Ala Ser Ala Ser Cys Ala 

20 25 30 

Pro Arg Ser Leu Cys Phe Arg Arg Arg Arg Ser Ser Arg Leu Ala Ala 
35 40 45 

Glu Arg Thr Arg Arg Pro Thr Met Ala Ala Ala lie Ser Leu Glu Ala 
50 55 60 

Gly Gly Ala Leu Ala His Asp Leu Gly Ser Ala Val val Thr Gly Gly 
65 70 75 80 

val Ala Leu Ala Leu Leu Lys Phe Phe Glu Glu Leu Ala Lys Arg Gly 

85 90 95 
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Val Phe Glu Gin Lys Leu Ser Arg Lys Leu Val His lie Ser val Gly 

100 105 110 

Leu Val Phe Met Leu Phe Trp Pro Leu Phe Ser Ser Gly Trp Tyr Thr 
115 120 125 

Pro Phe Leu Ala Ala Leu Ala Pro Gly val Asn lie lie Arg Met Leu 
130 135 140 

Leu Leu Gly Leu Gly Leu Met Lys Asn Glu Ala Met val Lys Ser Met 
145 150 155 160 

Ser Arg Ser Gly Asp Tyr Arg Glu Leu Leu Lys Gly Pro Leu Tyr Tyr 

165 170 175 

Ala Ala Thr lie Thr Phe Ala Thr Ser Leu Leu Trp Arg Thr Ser Pro 

180 185 190 

val Ala lie Ala Leu lie Cys Asn Leu Cys Ala Gly Asp Gly lie Ala 
195 200 205 

Asp Val Val Gly Arg Arg Leu Gly Lys Glu Lys Leu Pro Tyr Asn Pro 
210 215 220 

Asn Lys Ser Tyr Ala Gly Ser lie Ala Met Ala val Ala Gly Phe Leu 
225 230 235 240 

Ala Ser Val Gly Tyr Met His Tyr Phe His Thr Phe Gly Phe lie Glu 

245 250 255 

Glu Thr Trp Tyr Met Ala Leu Ser Phe Leu val val Ser val Ala Ala 

260 265 270 

Ala Leu val Glu Ser His Pro lie ser Thr Glu Leu Asp Asp Asn Leu 
275 280 285 

Thr Val Leu Leu Thr Ser Phe Leu val Gly Ser Leu lie Phe 
290 295 300 



<210> 65 

<211> 312 

<212> PRT 

<213> Zea mays 

<400> 65 

Met Leu Ser Leu Ala Ala His lie Thr Pro Leu Ser Tyr Ser Thr His 
15 10 15 

Arg Ala His Leu Leu Gin Ser Arg Pro Leu Ser Pro ser Pro Thr val 

20 25 30 
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Pro Ala Gly Ala Ala Ser Ala Ser Cys Ala Pro Arg ser Leu cys Phe 
35 40 45 



Arg Arg Arg Arg Ser Ser Arg Leu Ala Ala Glu Arg Thr Arg Arg Pro 
50 55 60 

Thr Met Ala Ala Ala lie Ser Leu Glu Ala Gly Gly Ala Leu Ala His 
65 70 75 80 

Asp Leu Gly Ser Ala val Val Thr Gly Gly val Ala Leu Ala Leu Leu 

85 90 95 

Lys Phe Phe Glu Glu Leu Ala Lys Arg Gly val Phe Glu Gin Lys Leu 

100 105 110 

Ser Arg Lys Leu Val His lie Ser val Gly Leu Val Phe Met Leu Phe 
115 120 125 

Trp Pro Leu Phe Ser Ser Gly Trp Tyr Thr Pro Phe Leu Ala Ala Leu 
130 135 140 

Ala Pro Gly val Asn lie lie Arg Met Leu Leu Leu Gly Leu Gly Leu 
145 150 155 160 

Met Lys Asn Glu Ala Met val Lys Ser Met Ser Arg Ser Gly Asp Tyr 

165 170 175 

Arg Glu Leu Leu Lys Gly Pro Leu Tyr Tyr Ala Ala Thr lie Thr Phe 

180 185 190 

Ala Thr Ser Leu Leu Trp Arg Thr Ser Pro val Ala lie Ala Leu lie 
195 200 205 



Cys Asn Leu cys Ala Gly Asp Gly lie Ala Asp val val Gly Arg Arg 

210 215 220 

Leu Gly Lys Glu Lys Leu Pro Tyr Asn Pro Asn Lys Ser Tyr Ala Gly 
225 230 235 240 

Ser lie Ala Met Ala val Ala Gly Phe Leu Ala Ser val Gly Tyr Met 

245 250 255 

His Tyr Phe His Thr Phe Gly Phe lie Glu Glu Thr Trp Tyr Met Ala 

260 265 270 

Leu Ser Phe Leu val val Ser val Ala Ala Ala Leu val Glu Ser His 

275 280 285 

Pro lie ser Thr Glu Leu Asp Asp Asn Leu Thr Val Pro Leu Thr Ser 

290 295 300 
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Phe Leu val Gly ser Leu lie Phe 
305 310 



<210> 66 

<211> 307 

<212> PRT 

<2i3> zea mays 

<400> 66 

Met Ala Thr Thr Ser Thr Thr Thr Lys Leu Ser Val Leu Cys Cys Ser 
15 10 15 

Phe lie Ser ser Pro Leu Val Asp Ser Pro Pro Ser Leu Ala Phe Phe 

20 25 30 

Ser Pro lie Pro Arg Phe Leu Thr val Arg lie Ala Thr ser Phe Arg 
35 40 45 

Ser Ser ser Arg Phe Pro Ala Thr Lys lie Arg Lys Ser ser Leu Ala 
50 55 60 

Ala val Met Phe Pro Glu Asn ser val Leu Ser Asp val Cys Ala Phe 
65 70 75 80 

Gly val Thr ser lie val Ala Phe ser cys Leu Gly Phe Trp Gly Glu 

85 90 95 

lie Gly Lys Arg Gly lie Phe Asp Gin Lys Leu lie Arg Lys Leu val 

100 105 110 

His lie Asn lie Gly Leu val Phe Met Leu cys Trp Pro Leu Phe Ser 
115 120 125 

Ser Gly lie Gin Gly Ala Leu Phe Ala Ser Leu val Pro Gly Leu Asn 
130 135 140 

lie Val Arg Met Leu Leu Leu Gly Leu Gly val Tyr His Asp Glu Gly 
145 150 155 160 

Thr lie Lys Ser Met Ser Arg His Gly Asp Arg Arg Glu Leu Leu Lys 

165 170 175 

Gly Pro Leu Tyr Tyr val Leu Ser lie Thr Ser Ala Cys lie Tyr Tyr 

180 185 190 

Trp Lys Ser ser Pro lie Ala lie Ala val lie cys Asn Leu Cys Ala 
195 200 205 

Gly Asp Gly Met Ala Asp lie val Gly Arg Arg Phe Gly Thr Glu Lys 
210 215 220 

Leu Pro Tyr Asn Lys Asn Lys Ser Phe Ala Gly Ser lie Gly Met Ala 
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225 230 235 240 

Thr Ala Gly Phe Leu Ala Ser Val Gly Tyr Met Tyr Tyr Phe Ala Ser 

245 250 255 

Phe Gly Tyr lie Glu Asp Ser Gly Gly Met lie Leu Arg Phe Leu Val 



260 265 



lie Ser lie Ala Ser Ala Leu val Glu Ser Leu Pro lie Ser Thr Asp 

275 280 285 

lie Asp Asp Asn Leu Thr lie Ser Leu Thr Ser Ala Leu Ala Gly Phe 

290 295 300 



Leu Leu Phe 
305 

<210> 67 
<211> 298 
<212> PRT 
<213> Zea mays 

<400> 67 

Arg Thr Ala Glu Leu Gin His Pro val Gin Gin Gin Asp Gin Arg Gly 
15 10 15 

Cys Thr Ser Ala Ser Arg Val Gly Thr Met Trp Thr Gly Ser Pro Leu 

20 25 30 

Leu Arg Asp val Gly Ala Ala val Leu Thr Gly Val Ala Ala Ala Ala 
35 40 45 

val Leu Arg Phe Trp Glu Glu lie Ala Asn Arg Ala Leu Leu Asp Gin 
50 55 60 

Lys Leu Cys Arg Lys Leu Val His lie Thr val Gly Leu val Phe Phe 
65 70 75 80 

Leu Met Trp Pro Leu Phe Ser Ser Asp Asp val Phe Ala Pro Ser Leu 

85 90 95 

Ala Pro Leu lie lie lie lie Asn lie Met Lys Val Thr val lie Gly 

100 105 110 

Leu Gly Phe val Lys Ala Glu Gly val val Asn ser Met Thr Arg His 
115 120 125 

Gly Asp Arg Arg Glu Leu Leu Lys Gly Pro Leu Tyr Tyr Ala Cys Ala 
130 135 140 

lie Thr Leu Thr Thr lie val Phe Trp Arg Thr ser Pro lie Ser lie 
145 150 155 160 

Page 68 



Ren-01-125.ST25.txt 



Ala val lie Cys Asn Leu cys Ala Gly Asp Gly val Ala Asp He Ala 

165 170 175 

Gly Arg Arg Phe Gly His Val Lys Leu Pro His Asn Pro Glu Lys Ser 

ISO 185 190 

Tyr Ala Gly Ser lie Ala Met Phe Leu Ala Gly Phe lie Ala ser val 

195 200 205 



Leu Phe Met Cys Tyr Phe Asn lie Phe Gly Phe val Glu Lys Ser Trp 
210 215 220 

Ser Met val Ala Ala Phe Gly val lie Ser Leu Ala Ala Ala Val val 
225 230 235 240 

Glu Ser Leu Pro lie Ser Thr Arg Leu Asp Asp Asn Leu Thr val Ser 

245 250 255 

val Ala Ser Val Leu Val Gly Ala Leu val Phe Tyr Ser lie Gly Ala 

260 265 270 

Arg Asn Leu Cys Cys Met ser Ser Glu val Arg Arg ser lie Pro Ala 
275 280 285 

Thr val Gly Met val Phe Ala Gly Ser Ser 
290 295 



<210> 68 
<211> 166 
<212> PRT 

<213> Sorghum bicolor 
<400> 68 

Met Phe Ser Leu Gly Pro Leu Gly Ala His Thr Ser Pro Leu Ser Cys 
15 10 15 

Ser Thr Tyr His Ala Pro Leu Leu Gin Ser Arg Arg Leu ser Pro Ser 

20 25 30 

pro Thr Ala Pro Ala Ser Ala Ala Ala Ala ser Cys Ala Pro Arg Ser 
35 40 45 

Leu Cys Phe Leu Arg Arg Arg Ser Ser Arg Phe Ala Ala Glu Arg Asn 
50 55 60 

Arg Arg Pro Thr Met Ala Ala Ala lie Ser Leu Glu Ala Gly Gly Gly 
65 70 75 80 

Leu Ala His Asp Leu Gly Ser Ala Ala val Thr Ala Gly Val Ala Leu 

85 90 95 
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Ala Leu Leu Lys Phe Phe Glu Glu lie Ala Lys Arg Gly val Phe Glu 

100 105 110 



Gin Lys Leu Ser Arg Lys Leu val His lie Ser val Gly Leu val Phe 
115 ~ 120 125 



Leu Leu Phe Trp Pro Leu Phe Ser Ser Gly Trp Tyr Ala Pro Phe Leu 
130 135 140 



Ala Ala Leu Ala Pro Gly val Asn val lie Arg Met Leu Leu Leu Gly 
145 150 155 160 



Leu Gly Leu Met Lys Asn 

165 



<210> 69 

<211> 24 

<212> PRT 

<213> Artificial - CY Motif 1 
<220> 

<223> Conserved Motif 



<220> 

<221> MISC_FEATURE 

<222> (1) . . (1) 

<223> x = e or d 

<220> 

<221> MISC„ FEATURE 

<222> (2).. (2) 

<223> x = v, 1 , i , or w 

<220> 

<221> MISC^FEATURE 

<222> (3). .(3) 

<223> x = t, v, or s 

<220> 

<221> MISC_FEATURE 

<222> (6) . . (6) 

<223> x = i , a, or v 

<220> 

<221> MISC_FEATURE 

<222> (7).. (7) 

<223> x = v or i 

<220> 

<221> MISCFEATURE 

<222> (9).. (9) 

<223> x = i or m 

<220> 

<221> MISC_FEATURE 

<222> (11) . . (11) 

<223> x = a, t, or s 

<220> 

<221> MISCFEATURE 

<222> (13).. (13) 
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<223> x = q, m, n, h, p, or a 

<220> 

<221> MISC_FEATURE 

<222> (14).. (14) 

<223> x = v, w, or i 

<220> 

<221> MISC_FEATURE 

<222> (15). .(15) 

<223> x = v or i 

<220> 

<221> MISC_FEATURE 

<222> (16) . . (16) 

<223> x = 1 , f , or p 

<220> 

<221> MISCFEATURE 

<222> (17).. (17) 

<223> x = i, g, 1, or f 

<220> 

<221> MISC_FEATURE 

<222> (18) . . (18) 

<223> x = a or v 

<220> 

<221> MISC_FEATURE 

<222> (19) . . (19) 

<223> x = w, 1 , or y 

<220> 

<221> MIS COFEATURE 

<222> (20).. (20) 

<223> x = w, 1 , a, or f 

<220> 

<221> MISC_FEATURE 

<222> (21).. (21) 

<223> x = 1 or f 

<220> 

<221> MIS COFEATURE 

<222> (22).. (22) 

<223> x = s, f, d, e, g, a, or n 

<220> 

<221> MISC_FEATURE 

<222> (23).. (23) 

<223> x = i , n , or v 

<220> 

<221> MISC_FEATURE 

<222> (24).. (24) 

<223> x = p, r, or s 

<400> 69 

Xaa xaa xaa Arg i_ys xaa xaa His xaa Gly xaa Gly xaa xaa xaa xaa 
1 5 10 15 



Xaa xaa xaa xaa xaa xaa xaa xaa 

20 



<210> 70 
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<211> 30 
<212> PRT 

<213> Artificial - CY Motif 2 
<220> 

<223> Conserved Motif 



<220> 

<221> MISC__FEATURE 

<222> (1) . . (1) 

<223> x = i , f , or 1 

<220> 

<221> MISC_FEATURE 

<222> (2).. (2) 

<223> x = 1 , i , f , or v 

<220> 

<221> MISC_FEATURE 

<222> (3).. (3) 

<223> x = p, g, or t 

<220> 

<221> MISC_ FEATURE 

<222> C4) - . (4) 

<223> x = s, a, or g 

<220> 

<221> MISC_FEATURE 

<222> (5). .(5) 

<223> x = 1 , m f i , or v 

<220> 

<221> MISC_FEATURE 

<222> (6) . . (6) 

<223> x = e, d, n, or s 

<220> 

<221> MISC__FEATURE 

<222> (7).. (7) 

<223> x = s, t, g, d, or n 

<220> 

<221> MISC_FEATURE 

<222> (8).. (8) 

<223> x = v, q, or i 

<220> 

<221> MISC.FEATURE 

<222> (9) . . (9) 

<223> x = g, d, n, or e 

<220> 

<221> MISC_FEATURE 

<222> (10) . . (10) 

<223> x = r or s 

<220> 

<221> MISCFEATURE 

<222> (11). .(11) 

<223> x = h, s, q, k, or n 

<220> 

<221> MISC_FEATURE 

<222> (12).. (12) 

<223> x = s or none 
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<220> 

<221> MISC^FEATURE 

<222> (13). .(13) 

<223> x = y, p f f, 1, or w 

<220> 

<221> MI SC_ F EATU R E 

<222> (16) . s (16) 

<223> x = 1 , v, f , or i 

<220> 

<221> MISC_FEATURE 

<222> (17).. (17) 

<223> x = f, y, or a 

<220> 

<221> MISC_FEATURE 

<222> (18) . . (18) 

<223> x = y or f 

<220> 

<221> MISC_FEATURE 

<222> (19) . . (19) 

<223> x = a, s, or g 

<220> 

<221> MISC_FEATURE 

<222> (20) . . (20) 

<223> x = 1 , i , or v 

<220> 

<221> MISC_FEATURE 

<222> (21) . . (21) 

<223> x = s, t, or a 

<220> 

<221> MISC_FEATURE 

<222> (22).. (22) 

<223> x = i , v f or f 

<220> 

<221> MISC_FEATURE 

<222> (23). .(23) 

<223> x = g or t 

<220> 

<221> MISCL.FEATURE 

<222> (24) . . (24) 

<223> x = 1 , i , or m 

<220> 

<221> MISC_FEATURE 

<222> (26). .(26) 

<223> x = v, f , i , m, or 1 

<220> 

<221> MISC_FEATURE 

<222> (27).. (27) 

<223> x = g, a, or i 

<220> 

<221> MI SC_ FEATURE 

<222> (28).. (28) 

<223> x = g, 1, s, w, or f 

<220> 

<221> MISC_FEATURE 

<222> (29) . . (29) 
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<223> x = f , 1 , or c 



<220> 

<221> MISC_FEATURE 
<222> (30) . . (30) 
<223> x = f or w 

xaa xaa xaa xaa Xaa xaa xaa xaa xaa xaa xaa Xaa xaa Gly Thr xaa 
15 10 15 



Xaa xaa xaa xaa xaa xaa xaa xaa Leu xaa xaa xaa xaa xaa 

20 25 30 



<210> 71 

<211> 16 

<212> PRT 

<213> Artificial CY Motif 3 
<220> 

<223> Conserved Motif 



<220> 

<221> MISC_FEATURE 

<222> (2).. (2) 

<223> x = i , m, or v 

<220> 

<221> MISC_FEATURE 

<222> (3).. (3) 

<223> x = 1 or m 

<220> 

<221> MISC_FEATURE 

<222> (4) . . (4) 

<223> x = v , a, i , or t 

<220> 

<221> MISC_FEATURE 

<222> (6) . . (6) 

<223> x = a or t 

<220> 

<221> MISC_FEATURE 

<222> (7).. (7) 

<223> x = w, f , or 1 

<220> 

<221> MISC_FEATURE 

<222> (10).. (10) 

<223> x = g or a 

<220> 

<221> MISC_FEATURE 

<222> (11) . . (11) 

<223> x = 1 or f 

<220> 

<221> MISC_FEATURE 

<222> (13). .(13) 

<223> x = a or g 

<220> 

<221> MISC_FEATURE 
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<222> (14) . . (14) 
<223> x = 1 , f , or i 

<220> 

<2 2 1> MI SC_FEATURE 

<222> (15), .(15) 

<223> x = v or i 

<400> 71 

Gly xaa xaa xaa Met xaa xaa Gly Asp xaa xaa Ala xaa Xaa xaa Gly 
15 10 15 



<210> 72 

<211> 19 

<212> PRT 

<213> Artificial - CY Motif 4 
<220> 

<223> Conserved Motif 



<220> 

<221> MISC^FEATURE 

<222> (1) . . (1) 

<223> x = g or n 

<220> 

<221> MISC_FEATURE 

<222> (2) . . (2) 

<223> x = f , s, t, a, m, or q 
<220> 

<221> MISC_FEATURE 

<222> (3).. (3) 

<223> x = r, v, q, n, s, or t 
<220> 

<221> MISCFEATURE 

<222> (4) . . (4) 

<223> x = k or r 

<220> 

<221> MISC_FEATURE 

<222> (6) . . (6) 

<223> x = w, i , v, or 1 

<220> 

<221> MISC_FEATURE 

<222> (7) . . (7) 

<223> x = e, a, or i 

<220> 

<221> MISC_FEATURE 

<222> (9) . . (9) 

<223> x = t or s 

<220> 

<221> MISC_FEATURE 

<222> (10). .(10) 

<223> x = 1 or a 

<220> 

<221> MISC.FEATURE 

<222> (11) . . (11) 

<223> x = t, a, or g 
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<220> 

<221> MISC_FEATURE 

<222> (13). .(13) 

<223> x = v, f, m, a, c f or g 

<220> 

<221> MISC_FEATURE 

<222> (14). .(14) 

<223> x = 1 , v, f , or w 

<220> 

<221> MISC_FEATURE 

<222> (15).. (15) 

<223> x = a, v, or i 

<220> 

<221> MISCFEATURE 

<222> (16) . . (16) 

<223> x = s or t 

<220> 

<221> MISC_FEATURE 

<222> (17).. (17) 

<223> x = f , t , y , "1 , or a 

<220> 

<221> MISC_FEATURE 

<222> (18) . . (18) 

<223> x = 1, v, f, t, or i 

<220> 

<221> MISC_FEATURE 

<222> (19) . . (19) 

<223> x = v or i 

<400> 72 

xaa xaa xaa xaa ser xaa xaa Gly xaa xaa xaa Met xaa Xaa xaa xaa 
1 5 10 15 



Xaa Xaa xaa 



<210> 73 

<211> 17 

<212> PRT 

<213> Artificial - CY Motif 5 
<220> 

<223> conserved Motif 



<220> 

<221> MISCFEATURE 

<222> (1)..(1) 

<223> x = 1 or a 

<220> 

< 2 21> MI SC__F E ATI) RE 

<222> (3). .(3) 

<223> x = s, a, t, 1 , or q 

<220> 

<221> MISCFEATURE 

<222> (4) . . (4) 

<223> x = f , v, "1 , or i 
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<220> 

<221> MISC_FEATURE 

<222> (5).. (5) 

<223> x = s or a 

<220> 

<221> MISC_FEATURE 

<222> (6). .(6) 

<223> x = r, p, f, 1, k, w, or t 
<220> 

<221> MISC__FEATURE 

<222> (7).. (7) 

<223> x = w, h, 1 , v, r, or a 
<220> 

<221> MISC_FEATURE 

<222> (9).. (9) 

<223> x = i , t , v, 1 , or m 

<220> 

<221> MISC_FEATURE 

<222> (12). .(12) 

<223> x = 1 or i 

<220> 

<221> MISC_FEATURE 

<222> (13).. (13) 

<223> x = t or s 

<220> 

<221> MISC^FEATURE 

<222> (16) . . (16) 

<223> x = 1 or i 

<220> 

<221> MISC_FEATURE 

<222> (17).. (17) 

<223> x = g, v, or 1 

<400> 73 

xaa Glu xaa xaa xaa xaa xaa Gly xaa Asp Asn xaa xaa val Pro xaa 
15 10 15 



xaa 



<210> 74 

<211> 22 

<212> PRT 

<213> Artificial - PL Motif 1 
<220> 

<223> Conserved Motif 



<220> 

<221> MISC_FEATURE 

<222> (2). .(2) 

<223> x = s, i , n, or c 

<220> 

<221> MISC_FEATURE 

<222> (5). .(5) 
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<223> x = 1 , v, or i 
<220> 

<221> MISC^FEATURE 

<222> (8). .(8) 

<223> x = i or v 

<220> 

<221> MISC_FEATURE 

<222> (9). .(9) 

<223> x = 1 , n, s, or t 

<220> 

<221> MISC_FEATURE 

<222> (10). .(10) 

<223> x = s , i , or v 

<220> 

<221> MISC_FEATURE 

<222> (12).. (12) 

<223> x = "I , m, or v 

<220> 

<221> MISC_FEATURE 

<222> (13).. (13) 

<223> x = 1 , v, i , or f 

<220> 

<221> MISC_FEATURE 

<222> (14) . . (14) 

<223> x = f or y 

<220> 

<221> MISC_FEATURE 

<222> (15).. (15) 

<223> x = v, m, 1 , f , or a 

<220> 

<221> MISC_FEATURE 

<222> (16) . . (16) 

<223> x = 1, i, v, s, or a 

<220> 

<221> MISC_FEATURE 

<222> (17).. (17) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> MISC_FEATURE 

<222> (18).. (18) 

<223> x = w or none 

<220> 

<221> MISCFEATURE 

<222> (20).. (20) 

<223> x = i or 1 

<220> 

<221> MISC_FEATURE 

<222> (21) . . (21) 

<223> x = f or v 

<400> 74 

Leu xaa Arg Lys Xaa vaT His xaa xaa xaa Gly xaa Xaa xaa Xaa Xaa 
15 10 15 
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Xaa Xaa Pro xaa xaa Ser 

20 



<210> 75 

<211> 45 

<212> PRT 

<213> Artificial - PL Motif 2 
<220> 

<223> Conserved Motif 



<220> 

<221> MISC_FEATURE 

<222> (2).. (2) 

<223> x = a, s, or p 

<220> 

<221> MISC__FEATURE 

<222> (3). .(3) 

<223> x = f , 1 , v, or i 

<220> 

<221> MISC_FEATURE 

<222> (4) . . (4) 

<223> x = v, a, t, or i 

<220> ' 

<221> MISC_FEATURE 

<222> (5).. (5) 

<223> x = p or i 

<220> 

<221> MISCFEATURE 

<222> (6) . . (6) 

<223> x = 1 , g, a, i, orf 

<220> 

<221> mi sc__f eature 

<222> (7).. (7) 

<223> x = v, 1 , i , or f 

<220> 

<221> mi s cofeature 

<222> (9) . . (9) 

<223> x = g, i, v, c, or s 

<220> 

<221> mi sc_f eature 

<222> (10) . . (10) 

<223> x = 1, v, i, f, or m 

<220> 

<221> mi s cofeature 

<222> (11) . . (11) 

<223> x = r or k 

<220> 

<221> mi sc_f eature 

<222> (12). .(12) 

<223> x = 1 , m, or v 

<220> 

<221> mi sc_f eature 

<222> (13) . . (13) 

<223> x = v, 1 , t , or i 
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<220> 

<221> mi sc_f eature 

<222> (14) . . (14) 

<223> x = i , 1 , f , v, or t 

<220> 

<221> mi s cofeature 

<222> (15). .(15) 

<223> x = n, 1, m, i, h, or y 

<220> 

<221> mi sc__f eature 

<222> (17) . . (17) 

<223> x = 1 or s 

<220> 

<221> mi sc_f eature 

<222> (18).. (18) 

<223> x = s, g, or r 

<220> 

<221> mi sc_f eature 

<222> (19) . . (19) 

<223> x = i , v, 1 , or f 

<220> 

<221> mi s cofeature 

<222> (20). .(20) 

<223> x = s, y, m, i, w, 1, v, t, or a 
<220> 

<221> mi sc_feature 

<222> (21) . . (21) 

<223> x = p, h, k, q, d, s, or t 

<220> 

<221> mi sc_f eature 

<222> (22).. (22) 

<223> x = n, d, or a 

<220> 

<221> mi sc__f eature 

<222> (23).. (23) 

<223> x = s, e, d, or q 

<220> 

<221> mi sc_f eature 

<222> (24).. (24) 

<223> x = m, g, a, t, or s 

<220> 

<221> mi sc_f eature 

<222> (25).. (25) 

<223> x = 1 , t , m, or v 

<220> 

<221> mi sc_f eature 

<222> (26). .(26) 

<223> x = i or v 

<220> 

<221> mi sc_f eature 

<222> (27).. (27) 

<223> x = k, q, or n 

<220> 

<221> mi s cofeature 

<222> (29).. (29) 
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<223> x = v, m, or i 
<220> 

<221> mi sc^feature 

<222> (30).. (30) 

<223> x = t or s 

<221> mi sc_f eature 

<222> (32).. (32) 

<223> x = e, h, s, y, f, or n 

<220> 

<221> mi sc__f eature 

<222> (34).. (34) 

<223> x = r, d, n, or k 

<220> 

<221> mi sc_f eature 

<222> (35). .(35) 

<223> x = a, r, y, h, or p 

<220> 

<221> mi sc_f eature 

<222> (36).. (36) 

<223> x = e, r, k, or 1 

<220> 

<221> mi sc_f eature 

<222> (40) . . (40) 

<223> x = k or r 

<220> 

<221> mi sc_f eature 

<222> (41) . . (41) 

<223> x = g or none 

<220> 

<221> mi sc_f eature 

<222> (44) . . (44) 

<223> x = f or y 

<400> 75 

Ala Xaa xaa xaa xaa xaa xaa Asn xaa xaa xaa xaa xaa xaa xaa Gly 
15 10 15 



xaa xaa xaa xaa xaa xaa xaa xaa xaa xaa Xaa Ser xaa xaa Arg xaa 

20 25 30 



Gly xaa xaa Xaa Glu Leu Leu xaa Gly Pro Leu xaa Tyr 
35 40 45 



<210> 76 

<211> 36 

<212> PRT 

<213> Artificial - PL Motif 3 
<220> 

<223> Conserved Motif 



<220> 

<221> MISC_FEATURE 
<222> (2).. (2) 
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<223> x = r or k 
<220> 

<221> MISC_FEATURE 

<222> (3). .(3) 

<223> x = e, s, t, d, or q 

<220> 

<221> MISC_FEATURE 

<222> (6). .(6) 

<223> x = i , v, or t 

<220> 

<221> MISC_FEATURE 

<222> (7).. (7) 

<223> x = g, a, or s 

<220> 

<221> MISC_FEATURE 

<222> (8).. (8) 

<223> x = m, i , or v 

<220> 

<221> MISC_ FEATURE 

<222> C9)..(9) 

<223> x = i , a, or v 

<220> 

<221> MIS COFEATURE 

<222> (10) . . (10) 

<223> x=s, v, 1, a, ore 

<220> 

<221> MISC__FEATURE 

<222> (11) . . (11) 

<223> x = 1 , i , or v 

<220> 

<221> MISC_FEATURE 

<222> (12).. (12) 

<223> x = a, c, or s 

<220> 

< 2 2 1> MIS C_F E ATU R E 

<222> (13) . . (13) 

<223> x = m or n 

<220> 

<221> MISC_FEATURE 

<222> (14) . . (14) 

<223> x = m or 1 

<220> 

<221> MISC_FEATURE 

<222> (15).. (15) 

<223> x = c or s 

<220> 

<221> MISC_FEATURE 

<222> (16) . . (16) 

<223> x = g or a 

<220> 

<221> MISCFEATURE 

<222> (20) . . (20) 

<223> x = i , m, 1, v, or f 

<220> 
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<221> MISC_FEATURE 

<222> (23). .(23) 

<223> x = i or v 

<220> 

<221> MISC_FEATURE 

<222> (24).. (24) 

<223> x = m. v. i , or a 

<220> 

<221> MISC_FEATURE 

<222> (27).. (27) 

<223> x = k, r, or q 

<220> 

<221> MISC—FEATURE 

<222> (28).. (28) 

<223> x = f , 1 , or y 

<220> 

<221> MISC_FEATURE 

<222> (30). .(30) 

<223> x = s, t, k, q, r, g, or h 

<220> 

<221> MISC_FEATURE 

<222> (31). .(31) 

<223> x = t, e, h, k, i, v, y, s, m, a, or 1 
<220> 

<221> MISC_FEATURE 

<222> (33). .(33) 

<223> x = i or 1 

<220> 

<221> MISC__FEATURE 

<222> (34). .(34) 

<223> x = p or t 

<220> 

<221> MISCFEATURE 

<222> (35).. (35) 

<223> x = y, h, or f 

<400> 76 

Trp xaa xaa ser Pro xaa xaa xaa xaa xaa xaa xaa xaa xaa xaa xaa 
15 10 15 



Gly Asp Gly xaa Ala Asp xaa Xaa Gly Arg xaa xaa Gly xaa xaa Lys 

20 25 " 30 



Xaa Xaa Xaa Asn 
35 



<210> 77 

<211> 30 

<212> PRT 

<213> Artificial - PL Motif 4 
<220> 

<223> Conserved Motif 



<220> 
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<221> MISC_FEATURE 

<222> (3). .(3) 

<223> x = w, f, y, i, 1, or v 
<220> 

<221> MISC_ FEATURE 

<222> (4) . . (4) 

<223> x = a, e, v, or i 

<220> 

<221> MISC_FEATURE 

<222> (7).. (7) 

<223> x = i , a, v, or m 

<220> 

<221> MISC_FEATURE 

<222> (8) . . (8) 

<223> x = s, g, or a 

<220> 

<221> MISC_FEATURE 

<222> (10) . . (10) 

<223> x = f, a, or 1 

<220> 

<221> MISCL.FEATURE 

<222> (11) . . (11) 

<223> x=i, t, v, 1, orf 

<220> 

<221> MISCFEATURE 

<222> (12) . .(12) 

<223> x = f , a, or s 

<220> 

<221> MISC__FEATURE 

<222> (15).. (15) 

<223> x = f , 1 , m, v, or i 

<220> 

<221> MISC_FEATURE 

<222> (16) . . (16) 

<223> x = i, a, s, t, v, or 1 

<220> 

<221> MISCFEATURE 

<222> (18) . . (18) 

<223> x = i, v, or a 

<220> 

<221> MISC_FEATURE 

<222> (19) . . (19) 

<223> x = a, g, 1 , or m 

<220> 

<221> MISC_FEATURE 

<222> (20) . . (20) 

<223> x = 1 , y, f , or m 

<220> 

<221> MISC_FEATURE 

<222> (21) . . (21) 

<223> x = 1 or m 

<220> 

<221> MISC_FEATURE 

<222> (22). .(22) 

<223> x = y , h, w, c, 1 , f, or s 
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<220> 

<221> MISCFEATURE 

<222> (24) . . (24) 

<223> x = y or f 

<220> 

<221> MISCFEATURE 

<222> (25). .(25) 

<223> x = s, a, h, q, or n 

<220> 

<221> MISCFEATURE 

<222> (26). .(26) 

<223> x = s, t, i, y, 1, a, v, c, or w 
<220> 

<221> MISCFEATURE 

<222> (27). .(27) 

<223> x = 1 or f 

<220> 

<221> MIS COFEATURE 

<222> (29) . . (29) 

<223> x = y, f , 1 , or h 

<220> 

<221> MISCFEATURE 

<222> (30). .(30) 

<223> x = 1 , i , m, v, or f 

<400> 77 

Lys Ser xaa Xaa Gly Ser xaa xaa Met xaa xaa xaa Gly Phe xaa xaa 
15 10 15 



Ser Xaa Xaa xaa xaa xaa Tyr xaa xaa xaa Xaa Gly xaa xaa 

20 25 30 



<210> 78 

<211> 19 

<212> PRT 

<213> Artificial - PL Motif 5 
<220> 

<223> conserved Motif 



<220> 

<221> MISCFEATURE 

<222> (1) . . (1) 

<223> x = m, v, 1 , i , or f 

<220> 

<221> MISCFEATURE 

<222> (2).. (2) 

<223> x = v, i , 1 , or t 

<220> 

<221> MISCFEATURE 

<222> (3).. (3) 

<223> x = s or a 

<220> 

<221> MISCFEATURE 

<222> (4) . . (4) 
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<223> x = m, i , v, f , or 1 
<220> 

<221> MISC^FEATURE 

<222> (5). .(5) 

<223> x = v, a, t, or s 

<220> 

<2 2 1> MI SC__FEATURE 

<222> (6) . . (6) 

<223> x = a, s, or t 

<220> 

<221> MISC.FEATURE 

<222> (7). .(7) 

<223> x = t or a 

<220> 

<221> MISC_FEATURE 

<222> (8).. (8) 

<223> x = v, 1 , f , or i 

<220> 

<2 2 1> MI S COFEATURE 

<222> (9) . . (9) 

<223> x = v or i 

<220> 

<221> MISC_FEATURE 

<222> (11) . . (11) 

<223> x = s or c 

<220> 

<221> MISC_FEATURE 

<222> (12).. (12) 

<223> x = "I , h, v, or i 

<220> 

<221> MISCL.FEATURE 

<222> (14) . . (14) 

<223> x = i or v 

<220> 

<221> MISC_FEATURE 

<222> (15)., (15) 

<223> x = t, s, or n 

<220> 

<221> MISC_FEATURE 

<222> (16).. (16) 

<223> x = d, t, s, m, k, or e 

<220> 

<221> MISCFEATURE 

<222> (17).. (17) 

<223> x = q, d, e, h, r, 1, or v 

<220> 

<221> MISC_FEATURE 

<222> (18). .(18) 

<223> x = 1 , i , or v 

<400> 78 

Xaa Xaa Xaa Xaa xaa Xaa Xaa Xaa xaa Glu xaa xaa Pro xaa xaa Xaa 
15 10 15 
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xaa xaa Asp 



<210> 79 
<211> 233 
<212> PRT 

<213> Synechococcus sp. 
<400> 79 

Met Gly lie Glu Gin Asn Asn Pro Met Ala Leu Pro Leu Trp lie Ala 
15 10 15 

Val Gly Leu Ala Ala Thr Tyr Leu Gly Ala Val Val Leu Thr Ala Glu 

20 25 30 

Leu Leu Asn Arg Leu ser Leu ser Pro Ala Glu val Thr Arg Lys lie 
35 40 45 

val His lie Gly Ala Gly Gin Val val Leu He Ala Trp Trp Leu ser 
50 55 60 

lie Pro Gly Trp val Gly Ala lie Ala Gly val Phe Ala Ala Gly lie 
65 70 75 80 

Ala val Leu Ser Tyr Arg Leu Pro lie Leu Pro Ser Leu Glu Ser val 

85 90 95 

Gly Arg His Ser Tyr Gly Thr Leu Phe Tyr Ala Leu Ser lie Gly Leu 

100 105 110 

Leu val Gly Gly Phe Phe Ser Leu Gly Leu Pro lie Phe Ala Ala lie 
115 120 125 

Gly He Leu Val Met Ala Trp Gly Asp Gly Leu Ala Ala Leu val Gly 
130 135 140 

Gin Arg Trp Gly Arg His Arg Tyr Gin val Phe Gly Phe Arg Lys Ser 
145 150 155 160 

Trp Glu Gly Thr Leu Thr Met val Leu Ala ser Phe Leu val Thr val 

165 170 175 

val Phe Leu Ser Tyr Thr Phe Gly Phe Thr val lie val Leu Val Val 

180 185 190 

Ala Gly Thr Val Ala lie Ala Ser Ala Gly Leu Glu ser Phe Ser Arg 
195 200 205 

Trp Gly lie Asp Asn Leu Thr val Pro Leu Gly Ser Ala Leu lie Ala 
210 215 220 

Trp Ala Gly Ser Tyr Leu Trp Leu Gly 
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